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Westinghouse Equipment gives a braking of the most 
modern type combiniscg the light weight and com- 
pactness essential for such service with quick and 
powerful action for maximum operating efficiency. 


Specially designed for this work it includes such items 
as the self-lapping air brake valve (now established as 
a standard fitting, and its counterpart for vacuum); the 
vacuum brake valve, which also has electric controls for 
the exhauster, etc. 


Further space and weight are saved by steel ‘’ Com- 
prestall ‘’ air brake cylinder, which cut weight by 
50 per cent. as compared with cast iron; or all-steel 
‘’ Prestall ‘’ lever cylinders for vacuum, which save 
weight, not only by their design, but by eliminating 
1/4 ton deadweight in brake rigging. 


Some of the many Westinghouse Braked Rail Cars now 
serving in various parts of the world are shown above 
by courtesy of The Drewry Rail Car Co., Ltd., Vulcan 
Foundry Ltd. and D. Wickham & Co., Ltd. 


Made in England by : 
WESTINGHOUSE BRAKE & SIGNAL CO. LTD., 82 YORK WAY, LONDON, N.1. ENGLAND 
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Steel-works, Forges and Engineering Works 


Works at St-Michel near Bruges and at La Louviere (Belgium) 
General Management at St-Michel near Bruges 


Rolling Stock and Fixed Equipment 
for Railways and Tramways 


Bridges, Frames, ‘Tanks 
and all Metallic Constructions riveted and welded 


Steel Castings of all kinds and qualities 
Springs 


lron Foundry 
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Fast and Comfortable Travel in Modern Passenger Coaches 


Running on SKF ROLLER-BEARING AXLEBOXES 


Besides contributing to the 


smooth comfortable running of 
the coaches the Sasi bearings 


save lubricant and, being im- 


mune from overheating, increase 


reliability. 

Sls have sold more than 
500,000 complete roller-bear- 
ing axleboxes to the railways 


of more than 60 different coun- 


tries. 
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Light four-axle steel passenger- 8 SLES roller-bearing axle- 
coach, type C 4, of the Swiss boxes. Manufactured by the Wa- 
Federal Railways. Tare weight gons- & Aufziigefabrik A.-G., 
‘] tons. Number of seats 68. Schlieren, Switzerland. 


Weight per seat 162 kg. 


Ag HRS 


Axle box with mechanical lubrication 
Bearing “ Athermos “ 


Complete safety . .) ‘ . 3 y fe Oil saving 


with any loads * . . No maintenance 


and at the Minimum coefficient 


highest speeds of friction 


ry 6 7 7 


Brussels - Société Générale “ lsothermos “ - Paris 
9, rue du Moniteur 35, rue de la Tour d’Auvergne 


Agents or Representatives in all main countries 
In Great Britain : J. STONE & Co. Ltd. Oceanic House - la, Cockspur Street, London S.W.1 


S™ ANGLO-FRANCO- BELGE 


DES ATELIERS DE LA CROYERE, SENEFFE ET GODARVILLE 
Head Office: LA CROYERE (BELGIUM) 


Telegrams : LOCOMORAM-LA CROYERE Telephone. 2 lines: LA LOUVIERE Nos. 44 and 1229 


Carriages of every class and description. —  Railcars, steam, electric, diesel oil 

locomotives. — Ordinary and special waggons. — Caboose cars and brake vans. — 

Tenders. — Crossings, switches and track material. — Boiler and plate work. — 
Forgings. — Heavy flanging. 
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Light weight steel passenger cars 

All kinds of goods wagons 

Refrigerator cars - Tramways 

Motor coaches and trailers, light weight steel 


construction 


SCHINDLER WAGONS S.A. 


PRATTELN (SWITZERLAND) 


Vil 
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M F TA L [ U RGY MACHINERY and METAL STRUCTURES 


SHIPYARD AT HOBOKEN (ANTWERP) 


The TELOC Speed 
indicators and Recorders 


are the product of experience since 
1887 in the construction of speed 
indicators and recorders for railway 
jocomotives and vehicles. 

The new type TELOC indicates the 
speed, the total distance travelled, the 
time of day. It records on the chart 
the speed, distance travelled, the time 
in hours and minutes and the time and 
duration of stops. If required the 
instruments can also be fitted with 
apparatus to record the pressure in 
the brake pipes, the direction of travel 
and the passing of signals, etc. 


Hasier.-Berne 


MANUFACTURE DAPPAREILS TELEPHONIQUES ET DE PRECISION 
FONDEE EN 1852 TELEPHONE NO. 64 


Vill 


KE REGULATOR type DR 


with double rapid action 


CONTINUOUS LOAD BRAKE ADAPTER type AC 


for braking power proportional to the load 


SVENSKA AKTIEBOLAGET BROMSREGULATOR 
Adelgatan 5, Malmo, Sweden 


OERLIKON 


Electrical Equipment for all Traction Requirements 
for direct and alternating current : 


Electric locomotives, motor-coaches, lightweight high-speed railcars, Diesel-electric locomotives 
and motorcars, etc. (for standard and narrow gauge railways, for mountain and for rack railways). 
Battery locomotives, tramways, trolleybuses, ropeways and cable railways, sledge haulage-ways, 
ski haulage-ways, rotating snow ploughs, etc. — Compressors and vacuum pumps. — 

Complete railway power stations 
and substations for all current systems. — 
Mercury rectifiers. — 

High-speed breakers. 


OER KON 495170 


Above : 


2 Do2 Express locomotive for the Société Nationale des Chemins de Fer Francais (S.N.C.F.), 4200 H.P., max. speed 93 miles 
per hour, with regenerative braking. 


Some of the most important locomotive deliveries for main line direct current traction : 
e Société Netionale des Chemins de Fer Francais (S.N.C.F.) : 
23 Express locomotives, 96 Freight locomotives, 12 hump shunting locomotives. 
e Red Nacional de los Ferrocarriles Espanoles (R.E.N.F.E.) : 
37 Freight locomotives, 6 Express locomotives. 
e Chemins de Fer Néerlandais : 


Under construction : 10 General purpose locomotives 1 Dol, 4500 H.P., max. speed 
100 miles per hour. 


ATELIERS DE CONSTRUCTION OERLIKON, ZURICH (SWITZERLAND) 
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Lucerne, 23 - 28 June 1947 


GENERAL PROCEEDINGS 


Ist. Section : WAY AND WORKS 


INAUGURAL MEETING 


June 25th, 1947, at 9.30 a.m. 


PRovisioNAL CHAIRMAN: Mr. F. Q. 


DEN HOLLANDER, 


MEMBER OF THE PERMANENT COMMISSION OF THE ASSOCIATION. 


— The Meeting opened at 9.30 am. 

The Chairman. — Gentlemen, the Per- 
manent Commission of the Association 
requested me to preside over the inaugu- 
ral meeting of the 1st Section and to 
make up its Secretariat. 

On behalf of the Permanent Commis- 
sion, I suggest that Col. Eric Gore 
Browne, Chairman of the Southern Rail- 
way, be elected as President. (Applause.) 

As Vice-Presidents, I propose to ap- 
point : 

Mr. E. Kaura, Governmental Councellor 
and Chief of the Chancellery (Finland) ; 

Dr. H. J. Nicuois, Member Engineering, 
Railway Board of India; 


Mr. Ing. F. Cuenavx, Director of the 
1st District of the Swiss Federal Rail- 
ways; 


Mr. I. Kuraner, President of the Per- 
manent Way Department of the Railways 
and Ports of the Turkish State. 


and as Principal Secretary : 


Mr. J. Dusus, Chief Engineer at the 
General Direction of the Belgian National 
Railways. (Marks of approval and ap- 
plause.) 

— The Section following the Presi- 
dent's proposal subsequently completed 
its Bureau and drew up a provisional 
agenda. 


il 
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Revision of the Rules and Regulations 
of the International Railway Congress Association. 


PresipENT : Mr. F. Q. pen HOLLANDER. 


The President. — Gentlemen, before 
dealing with Question I, we have in com- 
pliance with Article 21 of the Rules and 
Regulations to appoint a delegate to the 
Special Committee entrusted with the 
examination of the proposed alteration 
of the Article 17 of the Rules and Re- 
gulations with regard to the amount of 
the annual subscriptions. 


— The proposed alterations were read 
out. (*) 


I suggest that Mr. Geoffrey B. Bar- 
TON, Engineer, London & North Eastern 
Railway, be appointed in this capacity. 
(Approval.) / 

— The Section then passed on to the 
discussion of Question I. 


(*) See the wording of the proposed altera- 
tions of the Rules and Regulations page 803 
of the Bulletin of tre International Railway 
Congress Association, number of August 1947. 
(Summary of proceedings, Lucerne Congress, 
1947.) 
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QUESTION I. 


Sleepers : 


a) different types; 


b) maintenance methods; 


¢) financial compariscn. 


Preliminary documents. 


Report (Belgium and Colony, Bulgaria, 
Denmark, Spain, Finland, France and 
Colonies, Greece, Hungary, Italy, Luxem- 
burg, Norway, Netherlands and Colonies, 
Poland, Portugal and Colonies, Rumania, 
Sweden, Switzerland, Czechoslovakia, 
Turkey and Jugoslavia), by O. Lepuc. 
(See Bulletin, March 1947, p. 361, or 
special issue No. 9.) 


Report (America, Great Britain, Domi- 
nions, Protectorates and Colonies, India, 
China and Egypt), by J. C. L. Trai. 
(See Bulletin, January 1947, p. 49, or 
special issue No. 5.) 

(See 


\ 


Special Reporter: J. Van Run. 
Bulletin, April 1947, p. 481.) 


DISCUSSION BY THE SECTION. 


Meeting held on the 25th June 1947. 


Cot. Eric GORE BROWNE IN THE CHAIR. 


The President. — Gentlemen, first of 
all I wish to thank the Meeting for the 
honour of being nominated President of 
this Section. I would also like to thank 
the Reporters, especially Mr. Train for 
the amount of work he has done as re- 
porter for the English speaking coun- 
tries. 


As you know our common aim, in ti- 
mes of peace as well as in times of war, 
is to find the best operating conditions 
for railways. I would like to recall that 
during the war in particular Mr. Train 


acquired great experience in connection — 
with the track, as his railway was much 
exposed to attack from the air. For six 
years, he had to meet very difficult si- 
tuations. 

I am sure, Gentlemen, that the most 
happy relations will follow from the 
links we have now forged. 

I formally declare the Meeting open 
and call upon Mr. Van Run, the Special 
Reporter, to read the Summaries. 


Mr. Van Rijn, Special Reporter (in 
French). — Summary No. 7. 
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1. Of the various types of sleepers, the 
wood sleeper is till far and away the most 
widely used. Soft and resinous woods are 
used as well as hardwoods; the railway’s 
choice of timber varies according to the re- 
sources of the country and economic cir- 
cumstances. 


Each system has adopted dimensions and 
conditions of supply to meet its requirements; 
such dimensions and specifications do not 
differ very much as a general rule. 


The President. — Has anyone anything 
to say about this first Summary ? 


— Summary No. 1 was adopted with- 
out discussion. 


Mr. Van Rijn, Special Reporter (in 
French). — Summary No. 2. 


2. After natural or artificial seasoning, it 
is desirable to impregnate wood sleepers by 
means of some antiseptic product, which 
prevents rot and appreciably lengthens their 
life. The most widely used and most effec- 
tive product is tar oil or creosote. Impregna- 
tion should preferably take place in the rail- 
way shops at the same time as the sleepers 
are adzed and bored, as then the work is 
more likely to be properly done. 


The President. — Gentlemen, are we 
agreed upon the wording of this Sum- 
mary ? 


Mr. Leduc, Reporter (in French). — 
Mr. President, I think it would be advis- 
able to point out the interest there is in 
investigating substitutes for creosote. 

During the war there was a shortage 
of creosote in certain countries. It is 
permissible to think — as I pointed out 
in my report — that there may be an- 
other shortage of creosote, and I think it 
would be a good thing to underline the 
value of continuing to investigate these 
substitute products. 


For this purpose I suggest the follow- 
ing wording, which I have just drawn 
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up, to be inserted in Summary 2 after 
the sentence: «The most wildely used 
and most effective product is tar oil or 
creosote. » : 


«It would appear to be of value to con- 
tinue the investigations and trials of sub- 
stitute products for creosote. » 


Mr. Julien, Ministry of Public Works 
and Transport, France (in French). — I 
should like it to be made quite clear that 
the recommendation to have the impregn- 
ation done in the railway shops is simply 
a recommendation and not intended to 
exclude formally impregnation by indus- 
trial concerns, which are often well 
equipped and in general satisfactory. 


Mr. Van Rijn (in French). — The 
wording of the Summary states that the 
impregnation should preferably take 
place... 


Mr. Julien (in French). — Agreed, but 
I wanted to make this point quite clear 
during the discussion. 


Mr. Dubus, Principal Secretary (in 
French). — Does everyone agree to the 
wording of Summary 2 amended as sug- 
gested by Mr. Lepuc, with the wording 
suggested by him ? 


— Summary No. 2 was adopted with 
the amendment suggested by Mr. Lepuc. 
The ‘final wording is as follows : 

« 2. After natural or artificial season- 
ing, it is desirable to impregnate wood 
sleepers by means of some antiseptic pro- 
duct, which prevents rot and appreciably 
lengthens their life. The most widely 
used and most effective product is tar 
oil or creosote. It would be interesting 
to study more deeply substitute products 
for creosote. Impregnation should pre- 
ferably take place in the railway shops 
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at the same time as the sleepers are adzed 
and bored, as then the work is more 
likely to be properly done. » 


Mr. Van Rijn (in French). — Sum- 
mary No. 3: 


3. The method used to fasten the rail to 
wood sleepers plays an important part in the 
conservation of the latter; mechanical wear 
of the sleeper where it comes into contact 
with the rail, together with rot, is in fact the 
main cause of deterioration. On many Rail- 
ways flat bottomed rails are laid directly on 
the sleepers and secured by means of spikes 
or coachscrews with good results; for lines 
with heavy traffic or where there are small 
radius curves, the use of sole plates with 
direct fastenings, or better still indirect fas- 
tenings, is likely to prolong the life of the 
sleepers appreciably. Chairs have to be used 
with bullheaded rails. 


Mr. Demaux, French National Rail- 
ways (in French). — I would like to 
mention that in the Northern Area of the 
French National Railways, we used rub- 
ber pads first of all for maintenance rea- 
sons. Our experience goes to show that 
if rubber pads are used on all the sleep- 
ers when the line is first laid, this will 
appreciably lengthen the life of the sleep- 
ers, as the sleeper will not deteriorate so 
much under the rail, and the rubber 
pads last a very long time, as experience 
proves. In practice, when the rails are 
scrapped on account of wear it is found 
- that the rubber pads under the rails are 

still in very good condition and can be 
used again. ; 

Consequently, I think it would increase 
the life of the track — if it was finan- 
cially and materially possible — if rub- 
ber pads were used from the start. 


The President. — I think it would be 
very interesting if other delegates would 
let us have their opinions. 
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Mr. Mundt, Netherlands Railways. — 
Similar rubber pads have been used in 
Holland and we experienced certain dif- 
ficulties owing to the fact that the rub- 
ber is in contact with the creosote used 
as preservative. This forced us to the 
conclusion that it was necessary to use 
a special kind of rubber. We prefer to 
use compressed wood instead of rubber 
pads. 


The President. Are there any other 
remarks about Summary No. 3? 


Mr. Nizam Ud Din, H.E.H. the Nizam’s 
State Railway, India. — 1 should like to 
know what is meant by direct and in- 
direct fastenings and would be much 
obliged if the Special Reporter would 
explain this to me. 


Mr. Van Rijn (in French). — Direct 
fastening is when the rail is fixed to the 
bearing plate and sleeper by means of a 
coachscrew or spike; indirect fastening 
when sleeper clips are used. 


Mr. Nizam Ud Din. — I thank the 
Special Reporter for his explanation. 


Mr. Train, Reporter. — This is illus- 
trated in Mr. Lepuc’s Report. 


Mr. Leduc (in French). — Here is an 
amended wording which Mr. Parisor of 
the Tunisian Railways has just handed 
me : 

«On the French National Railways, 
before the war, rubber pads were used 
on a large scale for maintenance pur- 
poses in order to prevent the sleepers 
creeping; experience shows that rubber 
wears very slowly and certainly slower - 
than’ wood. It is therefore question 
whether it would not be advisable to 
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place rubber pads under the rails from 
the start. Naturally the supply position 
and the price must be taken into ac- 
count. » 


Mr. Dubus (in French). — I think M. 
Parisot’s summary should be given in 
full in the report of the meeting, and 
Mr. Van Run’s Summary should remain 
asqltais, 


Mr. Parisot, Tunisian Railways (in 
French). — Agreed. 
Mr. Leduc (in French). — Mr. Presi- 


dent, would it not be of interest to men- 
tion in the text the possibility of using 
pads made either of rubber or some 
other substance ? 


The President. — Does everyone agree 
that the wording of the Summary should 
remain unaltered ? 

As there are certain differences of opi- 
nion, we might include the text which 
Mr. Lepuc has just read in the report of 
the work of the Section. Consequently, 
we would not alter the wording of Sum- 
mary No. 3. 


Mr. Dubus (in French). — Mr. Lepuc 
suggested to me that we should include 
the following sentence in Summary 
No. 3: 

« The placing of pads of special wood 
or preferably of rubber between the rail 
and the sleeper has given good results on 
certain railways. » 


The President. — Does everyone agree 
to the wording of Summary 3, the text 
being completed by Mr. Lepuc’s amend- 
ment ? (Signs of assent.) 
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Consequently we will now go on to 
Summary No. 4: 


Mr. Van Rijn (in French). — Sum- 
mary No. 4: 


4, Metal sleepers are as good as wood 
sleepers from the point of view of-strength 
and life. They are preferable in tropical 
countries where wood perishes very quickly. 


It would seem preferable to fasten the 
rails by means of sole plates or chairs welded 
to the sleepers rather than make use of 
direct fastenings with clips or spikes and 
bolts. 


Mr. Saldanha, Great Indian Peninsula 
Railway, India. — 1 do not agree to the 
second sentence of Summary 4. It is in 
fact easier to fasten the rail directly onto 
the sleeper. I cannot therefore agree 
with the wording of the summary which 
states that it is better to fix the rail to 
the sleeper through the intermediary of a 
plate welded to the sleeper. 


Mr. Train. — The question is a con- 
troversial one. In order to solve the 
problem we need more information on 
this point from railways who fasten their 
rails directly on the sleepers. To meet 
the wishes of all the delegates I propose 
to modify slightly the wording of Sum- 
ary 4. 


Mr, Fenton, East Indian Railway, In- 
dia. — The arrangement used in India is 
very similar to the Ougrée-Marihaye type 
of direct fastening of rails on metal 
sleepers described in Mr. Lepuc’s Report 
on page 417 of the March 1947 Bulletin. 
In this system the rails are fastened by 
means of hooks which fit into slots in 
the sleepers and these hooks hold the 
rail flange tight by means of a long key- 
shaped cotter pin as shown in the dia- 
gram (Fig. 17) illustrating the descrip- 
tion. 


Lowrie 
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For my part, I am in favour of this 
method, which I have myself used for a 
long time on a large scale. 

The pressure of this cotter pin against 
the rail is rather strong. However, I 
prefer this solution to those in which the 
rail is fastened by means of sleeper clips. 


Mr. Oudotte, French National Rail- 
ways (in French). — I should like to 
draw the attention of the Section to the 
previous paragraph : « Metal sleepers are 
as good as wood sleepers from the point 
of view of strength and life. » 

This would seem to imply that metal 
and wood sleepers are used to the same 
extent. Now, wood sleepers have un- 
doubted advantages over metal sleepers 
as regards sound, insulation and resili- 
ence. They also facilitate accurate main- 
tenance work. Under these conditions, 
it appears somewhat anomalous to leave 
the wording as it stands. 

From the point of view of strength 
and life, wood and metal sleepers may be 
placed on the same level but the wood 
sleeper has other properties giving same 
more greater value than the metal 
sleeper, and, as I have just said, if the 
text is read rapidly it seems to place the 
two on an equal footing, though I do not 
think this is the opinion of the Section. 

Perhaps, if you think it a good thing, 
we might correct Summary 4 by simply 
saying : « Metal sleepers are nearly as 
good as wood sleepers from the point of 
view of strength and life », which makes 
a distinction between the two. 


Mr. Nizam Ud Din. — In India the 
results obtained with metal sleepers are 
much better than with wood sleepers. 

I shall refer to one case of steel sleep- 
ers laid in 1894, which were taken out of 
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the track recently, not because of their 
weakness but because the rails needed 
relaying. 

Therefore, I am of the opinion that 
metal sleepers is decidely superior to the 
wood sleeper, even from the point of 
view of strength. In India, its life is 
three times that of wood sleepers. 


Mr. Julien (in French). — This is 
mentioned in the Summary which states: 
« They are preferable in tropical coun- 
tries.» We are all agreed about this. 


The President. — We'are in very deep 
waters here. Can any other delegates 
tell us what they think about this ques- 
tion ? 


Mr. Lamalle, Permanent Commission 
of the Association (in French) .— Gentle- 
men, I simply must say something 
when J hear the statement that the mani- 
fest superiority of wood sleepers over 
metal sleepers should be mentioned in 
the Summary. 

The wood sleeper has obviously not 
lost its advantages, but the metal sleeper 
seems to be gradually gaining ground, 
and it is possible that if the last war had 
not occurred, the metal sleeper would 
have been much more widely used. 

I would like to draw the attention of 
the Section to the second paragraph of 
Summary 4: «It would seem preferable 
to fasten the rails by means of sole plates 
or chairs welded to the sleepers rather 
than make use of direct fastenings with 
clips or spikes and bolts. » 

The up-to-date metal sleeper with a 
welded sole plate fastened with bolts, in- 
verted clips, the head of the bolt being 
anchored in grooves in the bearing plate, 
enables the rail to be fastened so tightly 
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that it remains under stress and cannot 
expend freely. 

In addition the flange of the rail is 
fastened so securely to the sleeper that it 
becomes one with the sleeper. Conse- 
quently creep is reduced as well. 

It can therefore be said in favour of 
the modern metal sleeper with welded sole 
plates and an up-to-date method of fas- 
tening, that it makes possible the use of 
very long rails — 27 m. (88’7”) and 
longer. Consequently the number of 
joints is reduced, the comfort of passen- 
gers is increased, and wear of the stock 
reduced. 


Mr. Train. — After considering all the 
replies received from the different rail- 
ways, I found it impossible to draw up 
a summary which would please every- 
one. I think we should keep the word- 
ing suggested by Mr. Ovuporre, and state 
that metal sleepers are nearly as good as 
wood sleepers, seeing that in the follow- 
ing sentence mention is made of the fact 
that metal sleepers are the best in tro- 
pical countries where wood sleepers de- 
teriorate very fast. 


The President. — Does everyone agree, 
‘Gentlemen ? 


Mr. Leduc (in French). — I am as- 
tonished that no one has pointed out the 
difficulty of using metal sleepers on lines 
equipped with track circuits. I think 
that this is one of the great drawbacks 
to metal sleepers on main lines. 


The President. — Does the Section 
agree that the word « nearly » should be 
included ? 


Mr. Saldanha. — In order to settle the 
‘question and make a compromise, I sug- 


NOVEMBER 1947 


gest wording the summary as follows : 
« Metal sleepers can be used instead of 
wood sleepers with complete satisfaction 
from the point of view of strength and 
life. » 

In this way we avoid saying that they 
are better or not so good. 


The President. — Does everyone agree 
to this wording ? 


Mr. Julien (in French). — What is 
the actual wording? We might say: 
« Metal sleepers can replace wood sleepers 
from ithe point of view of strength and 
life. » 


Mr. Dubus (in French). — Mr. Sat- 
DANHA wanted the following wording : 
«... can quite satisfactorily replace...» 


Mr. Julien (in French). — We must 
have a definite statement. 


Mr. Dubus (in Frensh). — Will you 
draw up the wording in French Mr. Le- 
puc ? We will translate it. 


Mr. Julien (in French). — We might 
say : «Metal sleepers can replace wood 
sleepers from the point of view of 
strength and life. » 


Mr. Leduc (in French). — Adding, as 
I said just now : «Except on lines 
equipped with track circuits. » 


Mr. Julien (in French). .— Agreed. 


Mr. Leduc (in French). — This sum- 


mary is important from the point of 


view of making a comparison between 
wood and metal sleepers. 


> Amine 
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Mr. Van Rijn (in French). — We 
must add: « They cannot be used on li- 
hes equipped with track circuits. » 


The President. — Gentlemen, I sug- 
gest that some of you meet together in 
order to find a wording which will please 
everyone, to be submitted to to-morrow’s 
meeting. 

Any objections ? 


(The Section agreed to this.) 


Mr. Van Rijn (in French). — Sum- 
mary No. 5. 


5. Concrete sleepers are not yet widely 
used, though certain types made of ordinary 
reinforced concrete have given good results; 
present research would seem to be concen- 
trating on prestressed concrete, The fastening 
of the rail to concrete sleepers is still a dif- 
ficult problem. 


The President. — Does everyone agree 
to this wording ? (Agreed.) 


Mr. Van Rijn (in French). — Sum- 
mary No. 6. 


6. The conservation of the sleepers depends 
to a large extert on the maintenance of the 
correct level of the track. This maintenance 
can be carried out either by tamping, by 
hand or mechanically, or by measured shovel 
packing, The latter gives excellent results, 
and is being more and more used. 

The repair of defective fastenings by the 
appropriate means is another essential factor 
for prolonging the life of sleepers; such 
repairs usually are made in conjunction with 
re-adzing, recutting the shoulders, and re- 
pairing any splits. 

Owing to the present shortage of labour, 
the use of mechanical methods for all main- 
tenance work is to be greatly recommended. 


Mr. Leduc (in French). — I should 
like some information from the repre- 
sentatives of the Italian Railways regard- 
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ing this question. The Italian Railways 
stated that after making trials of measur- 
ed shovel packing, they gave it up but 
did not give any reasons for this. I 
think there must be some representative 
of the Italian State Railways here who 
could explain why this was. 


Mr. Lasz, Italian State Railways (in 
French). — We made trials of measured 
shovel packing on our railway, but we 
had to give up this method owing ito a 
shortage of suitable ballast for our lines, 
or owing to the fact that mechanical me- 
thods were used for maintenance work. 


Mr. Leduc (in French). — The AlI- 
gerian Railways also reported that after 
having used measurea shovel packing, 
they went back to tamping. They gave 
the following reasons : the small amount 
of traffic on their lines; the great dif- 
ferences in temperature occurring in Al- 
geria, and the general use of 36 m. (118’ 
12’’) rails. It seems to me that these 
reasons are insufficient for giving up a 
method which according to our experi- 
ence gives definitely good results. 

— There was no representative of the 
Algerian Railways amongst the delegates 
to reply to this objection. 


Mr. Wallace, London Midland & Scot- 
tish Railway. — On the L.MS. we con- 
tinued to use measured shovel packing 
throughout the war and we have no in- 
tention of giving up this practice. It 
conserves all the necessary resilience and 
solidity of the track. 


Mr. Mundt. — I think that to some 
extent we have neglected to strengthen 
our permanent way. The use of heavier 
rails spreads the load better over the 
sleepers. On the other hand, in tropical 
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countries in particular, the fact that the 
sleepers are covered with ballast protects 
them from the sun and prevents them 
splitting. 


The President. — Does everyone agree 
to the wording of Summary No. 6? 
(Agreed.) 

Consequently Mr. Van Ruy will now 
read Summary No. 7. 


Mr, Van Rijn (in French). — Sum- 
mary No. 7. 


7. Maintenance of metal sleepers in the 
track is limited to tightening up the fasten- 
ings. Repairs to cracks by welding and the 
replacement of the sole plates can only be 
done when the sleepers are taken up. 

The only maintenance operation possible 
with concrete sleepers is the replacement of 
the fastenings. 


— This Summary was adopted with- 
out discussion. 


Mr. Van Rijn (in French). — Sum- 
mary No. 8. 


8. When its appreciably shorter life is 
taken into account, the softwood sleeper, in 
spite of its lower first cost, costs more per 
year of service than a hardwood sleeper. 

Although the information supplied by the 
different Railways does not make it possible 
to say so definitely, it would appear that, 
leaving aside those countries rich in timber, 
the cost of impregnating sleepers is made 
good by their longer life. 

The use of metal sole plates, especially 
with indirect fastenings, prolongs the life of 
wood sleepers, but the figures supplied do 
not make it possible to conclude that there 
is a definite economic advantage to be ob- 
tained thereby. 

In steel producing countries, the metal 
sleeper may compete with the wood sleeper 
from the point of view of annual cost. 

It is not yet possible to give any definite 
opinion from a financial point of view con- 
cerning concrete sleepers, if, they can be 


given a sufficiently long life by careful 
manufacture and a suitable method of fas- 
tening, their annual cost may be lower than 
that of wood or metal sleepers. 


Mr. Levi, French National Railways 


(in French). — As regards the third pa-- 


ragaph, I think the wording is rather too 
absolute, as it seems to imply that metal 
sole plates are the one means of reduc- 
ing repair costs or sleeper replacen.ents, 
whereas they are not the only metliod to 
be considered from this point of view. 

asilient pads can do the same as well as 
the usual fastenings when they prevent 
the rail hammering on the sleeper, for 
example the elastic spikes already used 
in America and Great Britain. 

I think therefore that we should not 
say that the use of metal sole plates may 
result in savings in sleeper maintenance, 
but all devices which reduce the action 
of the rail on the sleepers. 


Mr. Saldanha. — If possible, I should 
like to include in the final paragraph a 
statement to the effect that concrete 
sleepers are better on narrow gauge 
lines. 


The President. — Gentlemen, are 
there any other remarks about Summary 
No. 8? 

I suggest- that in order to meet the 
wishes of the two delegates who made 
remarks about the third and fifth para- 
graphs of Summary 8 a new wording 
should be drawn up and considered dur- 
ing the meeting to-morrow. 


Mr, Julien (in French). — I further 
suggest that we add to Summary No. 8 


a sentence stating that at present con-- 
crete sleepers cost more than metal or~ 


wood sleepers. 
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Mr. Dubus (in French). — Mr. Ju- 
LIEN’S remark about the high cost of 
concrete sleepers could be included in 
the last paragraph. 


Mr. Julien (in French). — That is so; 
I agree. 
The President. — Gentlemen, as I said 


just now, to-morrow we will put before 
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the meeting the final wording of certain 
paragraphs of the Summaries, which 
have to be revised to take into account 
the remarks made during the discus- 
sions. 

Before the meeting breaks up, I want 
to thank you all for your valuable colla- 
boration in the discussions. 


— The Meeting adjourned at 11.30 a.m. 


Meeting held on the 26th June 1947. 


M. F. CHENAUX, 


— The Meeting started at 9.45 am. 


The President (in French). — As the 
President of our Section, Colonel Eric 
Gore Browne is unable to attend this 
meeting, I as Vice-President, have the 
honour of presiding over to-day’s meet- 
‘ing. 

During yesterday's meeting, certain ob- 
jections were raised regarding Summa- 
ries, Nos. 2, 3, 4, 5 and 8. 

In the meantime, a new wording has 
been drawn up which will now be read 


to you. I call on Mr. Dusus, Principal 
Secretary. 
Mr. Dubus (in French). — Gentlemen, 


I will only read you the summaries to 
which alterations have been made. 


Summary 7. — Remains as it is. 


Summary 2.-— An addition to the ori- 
ginal text was agreed upon yesterday. 
The summary now reads : 

« 2. After natural or artificial season- 
ing, it is desirable to impregnate wood 
sleepers by means of some antiseptic 


THE VICE-PRESIDENT, IN THE CHAIR. 


product, which prevents rot and appreci- 
ably lengthens their life. The most 
widely used and most effective product 
is tar oil or creosote. » 

Here we add : 

« It would be interesting to study 
more deeply substitute products for creo- 
sote. » 

Then we continue with the original 
wording : 

« Impregnation should preferably take 
place in the railway shops at the same 
time as the sleepers are adzed and bored, 
as then the work is more likely to be 
properly done. » 


Summary 3. — The wording has been 
slightly altered. Here is the new word- 
ing : 

« 3. The method used to fasten the 


rail to wood sleepers plays an important 
part in the conservation of the latter; 
mechanical wear of the sleeper where it 
comes into contact with the rail, together 
with rot, is in fact the main cause of 
deterioration. On many Railways flat 
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bottomed rails are laid directly on the 
sleepers and secured by means of spikes 
or coachscrews with good results; for 
lines with heavy traffic, or where there 
are small radius curves, the use of sole 
plates with direct fastenings, or better 
still indirect fastenings, is likely to pro- 
long the life of the sleepers appreciably. 
Chairs have to be used with bullheaded 
rails. » 

Here we add the following : 

« The placing of pads made of special 
wood or preferably of rubber has pro- 
duced interesting results on some sys- 
tems. » 


Summary 4. — The first paragraph 
has been altered as follows : 

« 4. From the point of view of 
strength and life, metal sleepers can re- 
place wooden sleepers except, of course, 
where track circuiting is involved. They 
are preferable in tropical countries where 
wood perishes very quickly. »— 

Then comes the second paragraph : 

« It would seem preferable to fasten 
the rails by means of sole plates or chairs 
welded to the sleepers rather than make 
use of direct fastenings with clips or 
spikes and bolts. » 


Summary 5.— There is a slight altera- 
tion here, one word being added : 

« 5. Concrete sleepers are not yet wi- 
dely used, though certain types made of 
ordinary reinforced concrete have given 
quite good results; present research 
would seem to be concentrating on pre- 
stressed concrete. The fastening of the 
rail to concrete sleepers is still a difficult 
problem. » 


Summary No. 6. — Maintained in its 
original form. 


——— 
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Summary No. 7. — Maintained in its 
original form. 


Summary No. 8. — The third para- 
graph has been completed by an addi- 
tional sentence and the last paragraph 
has been slightly altered. 


The new wording is as follows : 


« 8. When its appreciably shorter life 
is taken into account, the softwood sleep- 
er, in spite of its lower first cost, costs 
more per year of service than a hard- 
wood sleeper. 

« Although the information supplied 
by the different Railways does not make 
it possible to say so definitely, it would 
appear that, leaving aside those countries 
rich in timber, the cost of impregnating 
sleepers is made good by their longer 
life. 

« The use of metal sole plates, espe- 
cially with indirect fastenings, prolongs 
the life of wood sleepers, but the figures 
supplied do not make it possible to con- 


clude that there is a definite economic . 


advantage to be obtained thereby. » 

This paragraph is completed by the 
following addition : 

« The same applies to every device 
capable of reducing the hammering of 
the rail on the sleeper. » 

We then continue with the original 
wording : 

« In steel producing countries, the me- 
tal sleeper may compete with the wood 
sleeper from the point of view of annual 
cost. 

« It is not yet possible to give any 
definite opinion from a financial point 
of view concerning concrete sleepers... » 

Here, we add : 

« the present cost of manufacture of 
which is high », 


* 
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then continue with the original text : 


« If they can be given a sufficiently 
long life by careful manufacture and a 
suitable method of fastening, their an- 
nual cost may become lower than that 
of wood or metal sleepers.. » 


The President. — Can I take it that 
you are all agreed on the wording of the 
Summaries as just read, which will be 
put before the Plenary Meeting to-mor- 
row ? 
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(The Section approved them unani- 
mously.) 


Gentlemen, before we end the meeting, 
you are invited to see a film on the con- 
struction and maintenance of the per- 
manent way, which will be shown by 
Mr. TRAIN. 

Before we part, I should like once 


more to thank the Reporters for their 


work, as well as the delegates who took. 
part in the discussions. 


— The Meeting ended at 10.20 am. 


DISCUSSION AT THE PLENARY MEETING. 


Meeting held on the 27th June 1947. 


Dr. W. MEILE, PresIpENT, IN THE CHAIR. 
GENERAL SECRETARIES : Mr. P. GHILAIN anp Dr. G. DREYER. 
ASSISTANT GENERAL SECRETARY : Mr. Eyre A. W. TURBETT. 


The President. — Gentlemen, our 
agenda to-day includes an examination of 
the Summaries adopted in the different 
Sections. Will the General Secretary 
please read these ‘to us. 


Mr. Ghilain, General Secretary. — The 
text of the Summaries for the Question I 
was published in the Daily Journal of 
the Congress, No. 4 of the 27th June. 


(Mr. GuILAIN then read the summaries 
one by one.) 


— As no objections were raised, these 

Summaries were adopted. 
Summaries. 

« 1. Of the various types of sleepers, 
« the wood sleeper is still far and away 
« the most widely used. Soft and resin- 
« ous woods are used as well as hard- 
« woods; the railway’s choice of timber 
« varies according to the resources of 
« the country and economic circumstan- 
@ Ces. 

« Each system has adopted dimensions 
« and conditions of supply to meet its 
« requirements; such dimensions and 
« specifications do not differ very much 
« as a general rule. 


« 2. After natural or artificial season- 
« ing, it is desirable to impregnate wood 


sleepers by means of some antiseptic 
product, which prevents rot and ap- 
preciably lengthens their life. The 
most widely used and most effective 
product is tar oil or creosote. It 
would be interesting to study more 
deeply substitute products for creosote. 
Impregnation should preferably take 
place in the railway shops at the same 
time as the sleepers are adzed and bor- 
ed, as then the work is more likely to 
be properly done. 


« 3. The method used to fasten the rail 
to wood sleepers plays an important 
part in the conservation of the latter; 
mechanical wear of the sleeper where 
it comes into contact with the rail, 
together with rot, is in fact the main 
cause of deterioration. On many Rail- 
ways flat bottomed rails are laid directly 
on the sleepers and secured by means 
of spikes or coachscrews with good 
results; for lines with heavy traffic, or 
where there are small radius curves, 


‘ the use of sole plates with direct fast- 


enings, or better still indirect fasten- 
ings, is likely to prolong the life of the 
sleepers appreciably. Chairs have to 
be used with bullheaded rails. The 
placing of pads made of special wood 
or preferably of rubber has produced 
interesting results on some systems. 
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« 4. From the point of view of 
strength and life, metal sleepers can 
replace wooden sleepers except, of 
course, where track circuiting is in- 
volved. They are preferable in tro- 
pical countries where wood perishes 
very quickly. 

« It would seem preferable to fasten 
the rails by means of sole plates or 
chairs welded to the sleepers rather 
than make use of direct fastenings with 
clips or spikes and bolts. 


« 5. Concrete sleepers are not yet 
widely used, though certain types made 
of ordinary reinforced concrete have 
given quite good results; present re- 
search would seem to be concentrating 
on prestressed concrete. The fasten- 
ing of the rail to concrete sleepers is 
still a difficult problem. 


« 6. The conservation of the sleepers 
depends to a large extent on the main- 
tenance of the correct level of the track. 
This maintenance can be carried out 
either by tamping, by hand or mechan- 
ically, or by measured shovel packing. 
The latter gives excellent results, and 
is being more and more used. 

« The repair of defective fastenings by 
the appropriate means is another es- 
sential factor for prolonging the life of 
sleepers; such repairs usually are made 
in conjunction with re-adzing, re-cut- 
ting the shoulders, and repairing any 
splits. 

« Owing to the present shortage of la- 
bour, the use of mechanical methods 
for all maintenance work is to be 
greatly recommended. 


« 7, Maintenance of metal sleepers in 
the track is limited to tightening up 
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the fastenings. Repairs to cracks by 
welding and the replacement of the 
sole plates can only be done when the 
sleepers are taken up. 

« The only maintenance operation pos- 
sible with concrete sleepers is the re- 
placement of the fastenings. 


« 8. When its appreciably shorter life 
is taken into account, the softwood 
sleeper, in spite of its lower first cost, 
costs more per year of service than a 
hardwood sleeper. 


« Although the information supplied 
by the different Railways does not 
make it possible to say so definitely, it 
would appear that, leaving aside those 
countries rich in timber, the cost of 
impregnating sleepers is made good by 
their longer life. 

« The use of metal sole plates, espe- 
cially with indirect fastenings, pro- 
longs the life of wood sleepers, but the 
figures supplied do not make it pos- 
sible to conclude that there is a defi- 
nite economic advantage to be obtained 
thereby. The same applies to every 
device capable of reducing the hammer- 
ing of the rail on the sleeper. 

« In steel producing countries, the me- 
tal sleeper may compete with the wood 
sleeper from the point of view of an- 
nual cost. 

« It is not yet possible to give any 
definite opinion from a financial point 
of view concerning concrete sleepers, 
the present cost of manufacture of 
which is high. If they can be given a 
sufficiently long life by careful manu- 
facture and a suitable method of fas- 
tening, their annual cost may become 
lower than that of wood or metal 
sleepers. » 


385. (06 .112 


2nd and 5th SECTIONS MEETING JOINTLY: 


2nd Section 
5th Section : 


: LOCOMOTIVES AND ROLLING STOCK. 
LIGHT RAILWAYS AND COLONIAL RAILWAYS. 


INAUGURAL MEETING 
June 25th at 9.30 a. m. 


¢ 


ProvisiIoNAL CHAIRMAN : Mr. ARMAND, 
MEMBER OF THE PERMANENT COMMISSION OF THE ASSOCIATION. 


— The Meeting opened at 9.30 a.m. 


The Chairman. — Gentlemen, the Per- 
manent Commission has requested me to 
preside over the inaugural meeting of 
the 2nd and 5th Sections meeting jointly, 
who are called to discuss together the 
question II on the Agenda of the Session. 


On behalf of the Permanent Commis- 
sion, I suggest : 


Mr. A. Parmantier, Chef du Service 
technique du Matériel et de la Traction, 
French National Railways, be appointed 
as President. (Applause.) 


To make up the bureau, I propose as 
Vice-Presidents : 


Mr. J. M. Rivero pe Acuttar, General 
Director of the National System of Span- 
ish Railways; 


Mr. C. Metissinos, General Director of 
the Piraeus-Athens-Peloponnesus Rail- 
ways ; 


Mr. T. N. Hj. Rineovist, Chief Engi- 
neer of the Swedish State Railways; 


Mr. C. C. HepEGAARD CHRISTENSEN, Di- 
rector of the Working and Rolling Stock 
Departments of the Danish State Rail- 
ways; 

and as Principal Secretary : 


Mr. KE. Minsart, Chief Engineer of the 
Belgian National Railways. 


(Marks of approval and applause.) 


Therefore, I ask these Gentlemen — 


and first of all Mr. ParmMantier — to 
take their seat on the platform. 

— Then Mr. Parmantier takes the 
Chair. 

Mr, Armand. — Gentlemen, I wish 


you great success in your works and also 
I like to bring to your notice two recom- 
mendations from our General Secretary, 
first to end your meetings before 1 p.m. 
— this I believe is an advice which will 
be easy to follow — and next, to discuss 
on accurate summaries. 

In railway matters, all is in everything 
and vice-versa, you may for any question 
discuss all the principles. Our pro- 
gramme is much more moderate, it is to 
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submit to the Plenary Meeting accurate 
summaries on the question which we 
have to study. Therefore, I wish you 
good luck. 
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— The joint Sections following the 
proposal of the Presipent then completed 
its Bureau and drew up a_ provisional 
agenda. 


Revision of the Rules and Regulations 


of the International Railway Congress Association. 


Mr. A. PARMANTIER Is in THe CHAIR. 


The President. — Gentlemen, before 
dealing jointly with Section 5 with the 
examination of Question II, I have to 
speak to you about the proposed altera- 
tions to Article 17 of the Rules and Re- 
gulations of the International Railways 
Congress Association. 


(The PresipEnt read out the proposed 
modifications.) (*) 


In accordance with Art. 21 of the Rules 
and Regulations, we have to appoint two 
of our members — one from the 2nd Sec- 
tion and the other from the 5th Section 


(*) See wording of the proposed alterations 
in the August 1947 number of this Bulletin, 
p. 803. (Summary of Proceedings, Lucerne 
Congress, 1947.) 


— to attend the meeting of the Special 
Committee who will examine the propos- 
ed modifications. 


The Bureau suggest that 


Mr. C. Metissinos, General Director of 
the Pireaus-Athens-Peloponnesus Rail- 
ways, and 


Mr. W. A. VrieELynck, Director of the 
Locomotives and Rolling Stock Depart- 
ment of the Belgian National Light Rail- 
ways Company, 


to be appointed as our delegates. 
plause.) 


(Ap- 


— The 2nd Section then met jointly 
with the 5th Section for the discussion 
of Question II. 
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QUESTION II. 


Lightening the rolling stock. 


Reduction in the weight of rolling stock (passenger and goods) by : 


a) choice of the method of construction ; 


b) use of special steels; 


c) use of light alloys. 


Preliminary documents. 


Report (Belgium and Colony, Bulgaria, 
Denmark, Spain, Finland, France and 
Colonies, Greece, Hungary, Italy, Luxem- 
burg, Norway, Netherlands and Colonies, 
Poland, Portugal and Colonies, Rumania, 
Sweden, Switzerland, Czechoslovakia, 
Turkey and Jugoslavia), by R. GuieNnarp. 
(See Bulletin, February 1947, p. 153, or 
separate issue No. 6.) 


Report (America, Great Britain, Domi- 


nions, Protectorates and Colonies, India, 
China and Egypt), by Eyre A. W. Tur- 
BETT. 
or separate issue No. 2.) 


(See Bulletin, January 1947, p. 4, 


Report (Light Railways and Colonial 
Railways of all countries), by W. A. 
VRIELYNCK. (‘See Bulletin, February 1947, 
p. 245.) 

Special Reporter: Mr. José pr Acut- 
NAGA. \(See Bulletin, April 1947, p. 487.) 


DISCUSSION BY THE SECTION. 


Joint Meeting held on June 25th, 1947, 
by the 2nd and 5th Sections. 


Mr. A. PARMANTIER 1s in tHE CHair. 


The President (in French). — Gentle- 
men, we have a very important and 
topical Question on the agenda for dis- 
cussion to-day : the lightening of rolling 
stock. 


To save itime, I will ask the Special 
Reporter, Mr. pr Acurnaca, to give a brief 
summary of the main points in his spe- 
cial report; we will then consider in turn 
each of his summaries. 
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Mr. de Aguinaga, Special Reporter (in 
French). — Mr. President, Gentlemen, 
the chief fact that emerges from studying 
the question of lightening rolling stock 
is that it is easier to reduce the weight of 
passenger coaches than goods wagons, 
which is quite natural in view of the 
simple construction of the latter, as it is 
always harder to alter simple things. On 
the other hand, the body of a coach 
might be said to be a sort of packing 
case for passenger transport, which must 
contain all the services the latter may 
need, must run comfortably, and be as 
safe as possible in case of accidents. 
This is an ambitious programme involv- 
ing heavy and complicated designs; this 
is the reason why it is relatively easy to 
reduce the weight, which is a matter of 
great interest as coaches, even when run- 
ning empty or with only a few passen- 
gers, are always running at the expense 
of the railway. 

A great step forward was made when 
the body and frame came to be considered 
as a single unit to stand up to all stresses 
together. A comparison of the different 
solutions mentioned in the reports shows 
however that the differences in tare 
weight par m? of area are as much as 
200 ker. (444 Ibs.). I think that this 
difference in the tare weight of coaches 
belonging to different Administrations 
could be substantially reduced in the 
future, even if not completely wiped out. 

To obtain such a result it is necessary 
to eliminate all unnecessary weight in all 
the components of the coach, and with 
this object in view it is desirable that each 
Railway should advise the others of any 
solutions adopted, both as regards theory 
and practice, as well as the quality of the 
materials used. This is why such meet- 
ings as the present are particularly valu- 
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able on account of the opportunity offer- 
ed for the exchange of ideas. 


The President (in French). — I thank 
Mr. pe Acuinaca for the report he has 
just given us. 

If you are agreeable, we will consider 
in turn each of ithe points of the Sum- 
maries given in his report as he himself 
suggest, discussing the different ques- 
tions arising in connection with them. 

I must ask you to be as exact as pos- 
sible in your statements, and you should 
concern yourselves not only with the 
materials now used, but also with those 
likely to be used in the future and future 
designs, as we are discussing not past but 
future practice. 


PASSENGER ROLLING STOCK. 


Mr. de Aguinaga (in French). — Sum- 
mary 1: 


' 1. There is a general tendency towards 
reducing the weight of passenger rolling 
stock without adversely affecting its strength 
or the comfort it affords. 


The President (in French). — This 
very general statement is concerned with 
metal rolling stock. The word « metal » 
has not been specified in the summary 
because it is obvious that this type of 
rolling stock is meant. I propose to 
amend the text so that it reads: « The 
tendency to lighten metal passenger roll- 
ing stock... » 

Have you anything to say about this 
general statement ? 


— Adopted in the amended form sugq- 
gested by the PRESIDENT. 


Mr. de Aguinaga (in French). — Sum- 
mary 2: 


2. By using ordinary structural steels and 
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designing all components very carefully, 
combined with a large use of arc welding, 
it is possible to achieve very appreciable 
savings in the weight of coaches, reducing 
the tare to 30 to 35 tonnes (29.526 to 34.447 
Engl. t.). 


The President {in French). — Does 
anyone wish to say anything about this 
question ? 


Mr. Legrand, French National Rail- 
ways (in French). — I should like to 
make two remarks. 

The first refers to the phrases: « By 
using ordinary structural steels...» I 
wonder if this is not somewhat too limit- 
ing and was intended by the Reporter to 
exclude kinds of steel already fairly 
widely used, which without being the 
usual structural steels, are nonetheless 
steels of a high tensile strength : I mean 
rustless steels and weldable steels con- 
taining a small proportion of some alloy, 
which the Reporter’s wording would seem 
to exclude somewhat from current use at 
the present time. 

My second remark refers to the interest 
I think there is in defining to some extent 
the phrase: «... and designing all compo- 
nents very carefully...» with which T am 
moreover entirely in agreement. Would 
it not be advisable to introduce a para- 
graph in this Summary dealing with 
the design of the underframe-body struc- 
ture in the form of a tubular girder in 
order to reduce the weight, which has a 
high moment of inertia and the ends of 
which are specially braced to resist 
shock ? This method of construction is 
much to the fore on the railways at the 
present time. 

It seems to me therefore that it would 
be useful to give some details of the way 
in which the Administrations are stwdy- 
ing constructional details. 
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This leads me to suggest that the 
words: «By using ordinary structural 
steels...» should be deleted as they are 
rather too limited in meaning, and a 
sentence should be added giving more de- 
tails about the designs being studied. 


The President (in French). — Has 
anyone anything to say about Mr. LE- 
GRAND’s remarks ? 


Mr. Guignard, Reporter (in French). 
— I quite agree with what Mr. Lecranp 
has said about the phrase: « By using 
ordinary structural steels...». It would 
be better to say that it is the tubular gir- 
der form of construction of the under- 
frame-body assembly that enables savings 
to be made in the weight, rather than the 
materials used. ‘Such savings are not ob- 
tained by using steels of 50 to 60 kgr./ 
mm? (31.75 to 38.09 tons per sq. inch) 
tensile strength instead of the usual 37, 
as on the French Railways. 

As for the phrase : « ... combined with 
a large use of arc welding...», I think it 
would be better to mention the different 
methods of welding used. Actually if 
are welding is perhaps the most widely 
used in France, resistance and spot weld- 
ing are also widely used, and in Italy gas 
welding is also used to some extent. 

On the other hand it is perhaps un- 
necessary to give a definite figure for the 
tare weight. In fact 35 t. is too low a 
figure for America where the tares are 
certainly higher, and too high for Europe 
as a whole. The figure might be left 
out, as it is not necessary to be so pre- 
cise in a general Summary. 


The President (in French). — Perhaps 
the Meeting would like to discuss Mr. 
GuiGNarp’s remarks, beginning with the 
question of the tare weight. 
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I think everyone will agree that no 
figure should be given in the summary. 

I think there are two interesting points 
which might well be discussed : 

1) the comparative use of ordinary 
and special steels; 

2) the question of welding to which 
Mr. Guienarp alluded. 

I shall be very glad to hear the opi- 
nions of members of the Meeting. 


Mr. Armand, French National Rail- 
ways, (in French). — Before we consider 
the subject suggested by Mr. ParMANTIER, 
ie. the question of ordinary and special 
steels, I would like to ask another ques- 
tion. 

It is stated that a reduction in weight 
is obtained by making the body like a 
tubular girder. We are therefore concern- 
ed more particularly with the body and 
nothing ‘has been said about weight re- 
duction in the case of the bogie frame. 

To lighten the body, and possibly to 
lighten the bogies, at the present time 
one principle seems to emerge, quite 
apart from the method of construction, 
no matter what steel is used, and that is 
that endeavours are being made more and 
more to build up special sections or tu- 
bular forms from flats to obtain the 
greatest possible moment of inertia, and 
this, as has been stated, is done by using 
welding. 

Fundamentally, there is a tendency 
which in my opinion marks the turning 
point in rolling stock construction; in 
this field as in others the foundry is 
being abandonned in favour of construc- 
tions using steel which can be shaped 
cold and which is welded to form very 
strong elements. 

In other words, this principle which is 
already widely used in the case of both 
coaches and wagons and even in certain 
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bogies, marks a new departure, which I 
think should be mentioned in the Sum- 
maries. 

We say that parts are built up; it 
would be better to say that these com- 
ponents form assemblies, starting from 
relatively thin flats which are welded to- 
gether to form very strong components. 


For example, double T’s or U sections 
which were rolled hot have often been 
used for certain body pillars and on 
wagons. 

This foreshadows the tendency in fu- 
ture constructions to replace these relati- 
vely heavy sections by a square tube ob- 
tained by shaping the metal cold by 
means of welding. Such a tube with a 
square section will be infinitely lighter 
than the old sections. 

I think that it was this tendency to 
which the Special Reporter wished to 
refer ? (Mr. DE AGUINAGA made a sign 
of assent.) I think that the construc- 
tions of the future will be based upon 
this method. 

Obviously in the case of such construc- 
tions, in which the steel is as thin as 
possible, the tendency to use special 
steels, apparent especially in North Ame- 
rica, will be adopted by other Adminis- 
trations for two reasons. First of all 
some of these special steels are rustless. 
Now it is obvious that when relatively 
thick sheets and sections were used on 
the railway, such as those I spoke about 
just now, corrosion might spoil the ap- 
pearance of certain parts but would not 
impair their strength, at least during 
their normal life. If, on the other hand, 
very thin tubes are made of steel that is 
likely to rust on the inside or outside, 
there is no doubt at all but that there is 
a risk of having parts of insufficient 
strength. 
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Consequently, the quality of being 
rust-proof, which was not necessary in 
the case of structural steels yesterday but 
which may be essential in them to-mor- 
row, is the foremost quality of certain 
special steels. 


Secondly we have a tendency, we who 
are designers of metal rolling stock, like 
all other metal designers, to replace hot 
working of steel by cold working. At the 
present time, it is a matter of astonish- 
ment to visit certain shops and find that 
practically speaking no hot work is done. 
The discovery of steels which can be 
worked cold will be in many cases the 
main problem for research work of the 
future. 


When we consider the properties of 
18/8 austenitic steel, the classical rust- 
less steel, which will stand considerable 
deformation without losing its strength, 
we are bound to feel that in the future 
railway rolling stock will profit by the 
properties of this steel, as it is beginning 
to do in America. 


We all know the difficulties experienc- 
ed in making certain parts, especially 
those which carry the roof, in view of 
the fact that generally speaking with or- 
dinary steel any shaping done cold is 
excessive, so that it is necessary to work 
the metal hot. Now 18/8 steel can easily 
be shaped without losing its strength, 
without having to heat it at all. 


Moreover the use of these steels makes 
it possible to make surfaces which cannot 
be set out, that is to say the formation 
from a flat sheet of a surface which can- 
not be set out. For example the ends of 
coaches, the ends of railcars. All this 
work is what is known as boiler-work, 
ie. shaping the steel by hammer; the 
sheet is hammered to give it the desired 
surface. With rustless steel such a sur- 
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face can be obtained directly by passing 
the sheet over a former and stretching 
it just like a rubber sheet sufficiently to 
shape it. The sheet will keep this shape. 
In spite of being shaped in this way, the 
steel will not have lost any of its 
strength. 

Gentlemen, in this brief summary I 
have tried to answer the question asked 
by the Present. Does it not seem ad- 
visable to discuss this subject, as we are 
entrusted with pointing the way to the 
future ? 

The Reporters, to whom many thanks, 
have fully enlightened us as regards the 
present. In my opinion we should work 
for the benefit of the future, and it would 
be a good thing to mention in the Sum- 
maries drawn up by the Congress the pos- 
sibilities inherent in the qualities of cer- 
tain steels for constructional work. 


The President (in French). — I thank 
Mr. Armanp for his interesting remarks, 
I should like to know if any other dele- 
gate wants to say anything in reply to Mr. 
ARMAND. 


Mr, Guignard (in French). — In reply 
to Mr. Armann’s question, it might be 
stated that the use of rustless steels for 
construction is very valuable in itself, 
and makes possible great savings in 
weight. 1 am thinking in particular of 
the State Railways’ railcars which are 
extremely light. 

The other side of the question is the 
matter of repairs. I believe it is diffi- 
cult to repair parts made of rustless steel, 
or at any rate much more complicated 
than repairing coaches and railears made 
of ordinary steel. 

Perhaps those delegates, who have any 
experience of rustless steel railcars, could 
give us their opinions about this subject. 
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The President (in French). — I 
should be much obliged if Mr. Picaro, 
who is head of the Rolling Stock and 
Traction Department of the Western Area 
of the French National Railways which 
has some Budd railcars in service, would 
give us his views on the question of re- 
pairing rustless steel railcars. 


Mr. Picard, French National Railways 
(in French). — Mr. Guienarp’s remarks 
are very much to the point. I do not 
think that it is possible to repair railcars 
made of rustless 18/8 steel in repair 
shops that are merely equipped for or- 
dinary repairs. The repair shops must 
be equipped with plant similar to that 
used by the makers; in particular they 
must have the special spot welding equip- 
ment used in the construction of such 
stock. 

In the Western Area we have had 
several fairly serious accidents with the 
railcars in question, such as head-on or 
side-on collisions. In each case the 
maker had to carry out the necessary re- 
pairs by method identical with those used 
in the construction of the vehicles. 


The President (in French). — Are 
there any other remarks on this question, 
or any further information to put be- 
fore the Meeting ? 


Could Mr. TurBett give any details 
about the way repairs are carried out in 
England and America ? 


Mr. Turbett, Reporter. — I am in 
agreement with Mr. Armand about using 
fabricated sections for coaches, but we 
do find a great tendency towards corro- 
sion especially with coaches running on 
coastal services. We have had consider- 
able trouble with these in the past, even 
with heavy sections. 
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We have used cold rolled sections, as 
described by Mr. Armanp for some time; 
we build the coaches in sections, in jigs, 
the whole is assembled by welding. 

With regard to the question of repair- 
ing such coaches, it is necessary to set 
up a suitable repair shop; this, however, 
does not affect us, because by building 
them ourselves, we are also enabled to 
carry out repairs at the same Works. 


The President (in French). — As no 
one else wishes to say anything, I my- 
self should like to add a few words to 
what Mr. Picarp has just said about re- 
pairing rustless steel. 

During a journey. Mr. Armanp and I 
recently made in America, we found that 
the American railways now repair rust- 
less steel vehicles which have been tele- 
scoped, and are consequently seriously 
damaged on account of a collision. To 
do so they are obliged to equip some of 
their shops with all the welding equip- 
ment used to make rustless steel vehicles. 
It can therefore be said that it is now 
possible to repair rustless steel. 

We must now consider how the Special 
Reporter’s Summary should be altered. 
Taking the text as it now stands, to meet 
Mr. LeEcerann’s criticism, I suggest deleting 
the phrase : «By using ordinary struc- 
tural steels » and beginning with the next 
phrase as it stands: « By designing all 
components very carefully, combined 
with a large use of arc welding.» We 
might just say «welding » if you do not 
wish to specify are welding. «it is pos- 
sible to achieve very appreciable savings 
in the weight of coaches » deleting the 
phrase «reducing the tare to 30 to 35 t.» 
because, although in France and certain 
other European countries it has been 
possible to reduce the tare to 30 or 32 t., 
it must not be forgotten that in other 
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countries, such as America, they started 
with a tare of 70 t. which has been reduc- 
ed to 50. Consequently the figure of 
35 t. does not mean very much. 

To sum up, I would suggest omitting 
the first phrase of the summary, as well 
as the word «arc », and the final phrase 
«... reducing the tare to 30 to 35 t.» 

I think this would also meet the wishes 
expressed by Mr. Armanp when dealing 
with the formation of components from 
sheet worked cold. This would give us 
the following summary : 

« By designing all components very 
carefully, combined with a large use of 
welding, it is possible to achieve very 
appreciable savings in the weight of 
coaches. » 

I think this sums up all the opinions 
expressed during the discussion. 

Any remarks ? 


Mr. Venkataraman, Railway Board, 
India. — I wish to raise the point that, 
regarding the first portion of Summary 2, 
there is no reference to the use of stain- 
less steel. 


The President (in French). — This 
point will be considered later on. As no 
objections have been raised, we may take 
this summary as adopted. I would like 
to add that after the meeting, we will 
revise the final wording of the sum- 
maries. Now we only want to get some 
idea of the way they are to be drawn up. 

There is a second point to which atten- 
tion has been drawn during the debate, 
ie. the actual construction of the under- 
frame and body. 

Should we make any mention in the 
Summaries of the tendency to adopt the 
tubular girder form of construction, or 
at least mention the value of this type of 
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construction ? I would remind you of 
its value. I think the present tendency 
is to adopt the tubular girder on all rail- 
ways. 

I suggest the following text for you 
to discuss : 

« Usually» rather than « generally » as 
I think it is usually «the underframe- 
body structure is of the tubular girder 
type which has a high moment of inertia, 
with the ends specially braced and rein- 
forced to resist shock. » 

This meets the points raised just now. 


In the same order of ideas, I found 
certain details given in Mr. GuicNard’s 
report regarding static load tests on cer- 
tain bodies. 

I would like to hear the opinions of 
members of the Section not only on the 
value of static tests but also on the value 
of making dynamic tests. 

‘As you know there is now. improved 
equipment available which makes it pos- 
sible to explore the stresses in coaches; 
I refer to strain gauges. 

Do you consider it necessary to make 
similar static and dynamic tests on coa- 
ches ? 


Mr, Guignard (in French). — In Swit- 
zerland, the Federal Railways have not 
carried out any dynamic tests on coaches, 
but they made a dynamic test without 
meaning to. 7 reported this case in my 
report : a light steel coach ran into 
a stationary engine at a speed of 60 km. 
(37 miles) /h. This showed the advantages 
of the tubular construction, as the cover- 
ing plates were bent but dit not break. 

On the other hand, I was able to see 
in Italy, on the North of Milan Railway, 
which also owns some Budd railears, the 
results of a collision at 20 km. (12 miles) 
/h. with a metal coach. The metal coach 
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had penetrated at least 150 m. (4/11/,,””) 
into the Budd railcar. The front part 
of this railcar can therefore have no 
strength at all. I think these Railways 
must be represented, so they might de- 
scribe their experience. 

I believe the Portuguese Railways, 
from what Mr. Armanp has said, also own 
some rustless steel coaches. It would be 
interesting to hear the views of the dele- 
gates from this Railway. 

The Portuguese Railways said they had 
nothing to report in reply to the ques- 
tions I asked the various railways. I 
like to know if this really is the case, or 
if they could not give us some informa- 
tion now. 


The President (in French). — Could 
the Portuguese and Italian delegates give 
us any information ? 


Mr. Ramalho, Ministry of Public 
Works and Communications, Portugal. — 
Since 1940, the Portuguese Railway Com- 
pany has in service 28 vehicles made by 
the Budd Company of Philadelphia, 
which have given entire satisfaction. 

Some accidents have occurred, not very 
serious but sufficient to ascertain that 
repairing is possible in the existing shops 
providing that the proper means are 
available, as it is the case. 

Lately either in consequence of over- 
loading or defective design some incon- 
veniences have been experienced on the 
connection of the crossmembers — I 
think the truck bolsters — to the center 
sills, but they are being looked after lo- 
cally by redesign and replacements advis- 
ed by the makers. 

Although I am not in an executive si- 
tuation within the Company, I am able 
to give more details, if need be, regarding 
the behaviour of this material. 
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I was in the United States on official 
mission in 1938, before the cars were 
built, and it was in consequence of in- 
formation obtained then that the order 
was placed with Budd. 

I have been in that country lately and 
from actual experience and from what I 
saw my first good impression is con- 
firmed entirely. 

If any railway is going to have cars 
of this type of construction, it is advis- 
able to have the equipment and the skill- 
ed staff to look after them. 

The Portuguese Railway Company has 
provided for it by sending technicians — 
engineers, foremen and workmen — to 
practice during the construction of the 
cars and also by importing some of them 
dismantled and having them erected in 
local shops by Portuguese labour. 

This procedure proved quite successful 
and it pays for a considerable number of 
cars but I am not so sure that it would 
be so for a small number of cars in 
service. 


The President (in French). — I be- 
lieve another delegate wishes to say 
something ? 


Mr. Bianchi, North of Milan Rail- 
way, Italy (in French). — Mention has 
been made of the experiences of the 
North of Milan Railway and the results 
obtained with Budd vehicles. 

Our railway has six of these vehicles 
and they have had two collisions. It was 
found very difficult to carry out repairs 
and we had to send them back to the 
factory which built them. 

There is another matter to be taken 
into account, and that is the cost of re- 
pairs and the high cost of the vehicle 
itself, owing to the high cost of 18/8 
steel. 
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The latest coaches are now being made 
of ordinary steel. The old Budd railcars 
weight 26 t. whereas the new ones in 
ordinary steel weight 27 t. This differ- 
ence of only one ton is not sufficient in 
our opinion to justify the use of special 
steel. 


The President (in French). — We 
raised the question of tests, and will re- 
turn later to that of rustless steel. We 
asked whether or not it was of value to 
subject coaches to static and dynamic 
tests, in order to check the stresses on 
the body and framework of vehicles. 


In this connection I reported that at 
the present time we had the means of 
carrying out such tests easily. 


Mr. Picard (in French). — Up to pre- 
sent tests made on coaches usually in- 
volved their destruction. Tests have also 
been made by subjecting the coaches 
themselves to considerable forces. All 
such tests were difficult to carry out. 
The French National Railways came to 
the conclusion that it would be very valu- 
able to carry out tests using strain gau- 
ges, which would make it possible to ob- 
tain more accurate information without 
great difficulty and without destroying 
the vehicle. 


The President (in French). — Do you 
see any objection to incorporating in the 
text of Summary 2 a paragraph to the 
effect that it is desirable to make static 
and dynamic tests of the framework, and 
the use of strain gauges makes it possible 
to carry out such tests without diffi- 
culty ? 

Tests during normal running can be 
made by means of strain gauges placed 
inside the framework, which make it pos- 
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sible to determine the stresses in the dif- 
ferent parts of the body. 


Mr. Compton, Railway Board, India. — 
In India we are actually carrying out 
strain testing of vehicles with electric 
resistance strain gauges. For impacts 
up to about 10 m.p.h. the oscillograph — 
records were being obtained. Owing to 
the difficulty in maintaining the long 
electric leads from the wagon being test- 
ed to the oscillograph it was very diffi- 
cult to obtain records for impacts of say 
40/50 m.p.h. 


The President (in French). — If no 
one objects, we will include this in the 
final wording of Summary 2. 


We now come to Summary 3. 


Mr. de Aguinaga (in French). — I 
should like to point out that Summary 2 
refers to ordinary steels, Summary 3 to 
special steels, and Summary 4 to light 
alloys. 

If you mention ordinary steels in the 
first summaries there is nothing else to 
be said. 


The President (in French). — The 
wording of Summary 2 makes no men- 
tion at all of the kind of steel. We will 
mention this in Summary 38. I would 
remind you that the text of the 1st para- 
graph of Summary 2 reads as follows : 

« By designing all components very 
carefully, combined with a large use of 
welding, it is possible to achieve very 
appreciable savings in the weight of 
coaches. » 

This makes no mention of the kind of 
steel used, which was discussed incident- 
ally during the debate. 
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Mr. de Aguinaga (in French). — In 
Summary 2, I first of all said « By using 
almost exclusively...» Afterwards we 
mentioned those steels which, without 
being special steels, contain certain 
elements which make them © slightly 
stronger; we thought it best not to be 
too exclusive and we altered the text a 
little. We must now decide whether it 
is question of special steels or not; that 
is the point. 

By special steel is to be understood 
steels containing certain elements, even 
in small proportions, not found in or- 
dinary steel as a rule, i. manufactured 
steels. 


The President (in French). — Ordi- 
nary steel is the usual structural steel, 
ordinary carbon steel. In addition to 
this, there are other steels : alloy steel, 
special steel, rustless steel. 


Mr. de Aguinaga (in French). — Agre- 
ed. However certain steels are very si- 
milar to ordinary steel as only very small 
amounts of other elements are added and 
the nature of the steel has not been alter- 
ed very much. This was why we worded 
the sentence rather vaguely. 


The President (in French). — Sum- 
mary 2 leaves the question of the kind of 
steel on one side. In fact the results 
obtained by « careful design of all parts » 
might be obtained in the first place by 
the use of any sort of steel. It is a gen- 
eral statement. 


Mr, de Aguinaga (in French). — Ob- 
viously. 


The President (in French). o In 
Summary 3 on the contrary mention Is 
made of the different steels: ordinary 
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steels, low alloy steels, rustless and spe- 
cial steels. I think that this will be 
agreeable to everyone. 


Mr. de Aguinaga (in French). — Agre- 
ed. 


The President (in French). — Will 
the Special Reporter please read Sum- 
mary 3? 


Mr. de Aguinaga (in French). — Sum- 
mary 3: 


3. In the majority of cases the use of 
special steels is limited to a few components, 
principally in the drawgear and axles. Its 
use for the framing is limited by the diffi- 
culty of welding such work and by the 
higher costs. 


The President (in French). — There 
are various points which have already 
been raised during the discussion on 
Summary 2. 

What kind of steel is to be used in the 
construction? There are the steels 
which have been used so far and those 
which may be used in the future. As 
far as the present is concerned, the Spe- 
cial Reporter says in the summary we 
are now discussing : «In the majority of 
cases the use of special steels is limited 
to a few components, principally in the 
drawgear and axles. Its use for the 
framing is limited by the difficulty of 
welding such work and by the higher 
costs. » 

I think that the expression «In the 
majority of cases» is not altogether ac- 
curate in view of the fact that as Mr. 
ArMAND said just now rustless steel is 
fairly widely used in America where it 
is being considerably developed. In 
Europe, various trials have been made; 
the French Railways already have some 
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rustless steel railcars, and the Portuguese 
and Italian Railways have a few rustless 
steel vehicles. We cannot say that « the 
use of special steels is limited to a few 
components ». 


Mr. Armand (in French). — I would 
like to say something more about this 
question. I should like to make the 
matter more precise, and Mr. GuicNarD 
agrees with me, so I am speaking as it 
were for both of us. 

The principles inherent in rolling 
stock construction at a given time have 
brought us to the point where it seemed 
desirable to increase the strength of cer- 
tain parts — buffing, drawgear, axles — 
and it was felt that with ordinary steel 
the limit of strength had been reached 
so that it was desirable to change over to 
a higher quality and use special steel. 
We ‘did so, for example, in the case of 
railcar axles. 


The construction of light weight stock 
is quite a different matter. In this case 
the method of construction is the essen- 
tial factor, and in this connection I am 
entirely in agreement with Mr. Guienarn. 
It is a question of deciding if with the 
method of construction known in En- 
glish as «rolled sections » certain special 
steels have qualities which ordinary steel 
does not possess. 


It is generally believed that special 
steel is used on account of two proper- 
ties it has: a greater strength per mm”, 
and because it makes possible the use of 
thinner materials. In my opinion, the 
greater strength is not the most impor- 
tant characteristic; first and foremost 
special rustless steel can be bent without 
affecting its mechanical strength and can 
therefore be worked cold and used thin- 
ner; and then, as it is rustless, it can be 


NoveMBER 1947 


used for thin tubular components with- 
out any misgivings. 

I want to make this quite clear be- 
cause in my opinion this is the crux of 
the problem; on the one hand you have 
the use of special steel to increase the 
strength of certain components, and on 
the other the use of a type of construc- 
tion using rolled sections based on the 
properties of certain steels. 


The President (in French). — I should 
like to know if anyone wants to say any- 
thing about Mr. Armanp’s remarks, or has 
anything else to say. 


Mr, Picard (in French). — In my opi- 
nion, the actual mechanical strength of 
the steel is a very important factor when 
it comes to choosing between ordinary 
grades of steel and low alloy steels, or 
special high alloy steels of great strength. 
If we go in for rustless steel and insist 
especially upon the fact that it is rust- 
less, this precisely because it is only used 
very thin, usually less than 1 mm. (*/,,’’), 
whilst low alloy steels are hardly ever 
used as thin as this even in light weight 
construction. 

Furthermore when low alloy steel with 
its high mechanical strength is chosen 
in preference to ordinary steel, the ob- 
ject again is to increase the strength. 


The President (in French). — Does 
anyone else want to say anything about 
this ? 


Mr. Turbett. — I think that the matter 
of the choice of steel is bound up with 
the comparative prices of alloy and plain 
steels; for instance, I do not think that 
anyone would build bogies and under- 
frames of alloy steel, as it would prove 
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a most expensive method of construction. 
On the other hand there are other steel 
details for which stainless steel is ob- 
viously the correct material to use. 


Mr. Legrand (in French). — I think 
we may conclude from these discussions 
that there are a certain number of ob- 
vious advantages in using alloy steels or 
even 18/8 steels of great strength. 


These advantages are : 


1) increasing the mechanical strength, 
and there is no doubt of the advantages 
of this, otherwise we should be content 
with ordinary steel. This increase in 
the strength of the steel is obviously a 
point to be put on the credit side of 
alloy and 18/8 steels; 

2) decreasing the risk of corrosion, 
which is an extremely important advan- 
tage ; 

3) and finally as Mr. Armanp has in- 
sisted at length and very rightly so, the 
possibility of working some of these 
steels cold. 

Against these advantages there are cer- 
tain drawbacks : 

4) the high cost of these steels; 

2) the difficulty of welding some of 
these steels, which makes it difficult to 
built up components. 

The choice of the steel to be used must 
therefore depend on a compromise be- 
tween these advantages and drawbacks. 
I feel that we should endeavour to make 
this point clear in our summary. 


The President (in French). — Mr. 
VENKATARAMAN wished to say something 
just now on the subject of these steels. 


Mr. Venkataraman. — We in India 
have not had large experience of stain- 
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less steels. We have a number of coa- 
ches running with ordinary alloy steel 
bodies which have stood up very well. 
We are very much interested to hear the 
Delegates speaking from experience of 
stainless steels and the whole situation of 
the advantages and disadvantages with the 
welding of stainless steel. In India it 
would present considerable difficulties 
due to not having very skilled staff for 
welding. 

We are considering the use of light- 
weight stock as a future standard in In- 
dia and we have certain designs under 
examination. 

We cannot contribute very useful in- 
formation with regard to the points now 
under discussion, but we are interested 
in the information which has been given 
by the various delegates and we feel that 
we have benefited considerably by the 
information given. 


The President (in French). — Does 
anyone else wish to say anything about 
this question before we draw up the 
Summaries to be put before you ? 


Mr. Armand (in French). — I should 
like to add for the information of the 
Meeting that when we raise the question 
of the qualities to be looked for in struc- 
tural steels, we should not overlook — as 
Mr. Lecranp stated — the fact that they 
are rustless, i.e. the resistance of certain 
steels to corrosion. 

In view of the fact that many metal 
coaches are built of rustless steel whereas 
no motor cars or buses were made of 
this material, we asked engineers in the 
United States whey they did not profit 
by all these excellent properties in the 
case of private motor cars as well. The 
answer, we received was very much to 
the point : a motor car, whether it be a 
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private car or a public vehicle, has a 
life of five years, which does not give the 
thin sheets time to rust through, whereas 
a passenger coach has a life of 25 years, 
so the thin sheets must not rust through 
before 25 years. 

The President (in French). Any 
other remarks ? 


As no one else wishes to say anything, 
we will consider the wording of Sum- 
mary 3. We might say in this summary 
that up to the present ordinary steel has 
been used, but there is no reason why 
rustless steel and alloy steel with a high 
elastic limit should not be used in the 
future. 

The summary might be worded in this 
way as a statement of fact, since at the 
present time only ordinary carbon steels 
are generally used; if needs be special 
steels are used for certain components, 
while rustless steel and low alloy weld- 
able steels with a high elastic limit can 
be used in construction. 

Do you agreed to this formula ? 

( Agreed.) 

The Bureau will therefore meet this 
evening to draw up the wording in line 
with the above. 


Mr. Picard (in French). — It seems 
to me that for the benefit of those mem- 
bers of the Congress who were not pre- 
sent at these discussions, we should in- 
dicate the reasons which favour the use 
of special steels. 


The President (in French). — All 
these reasons will be given in the report 
of the Meeting. I do not think they 
could be included in the Summaries 
without making these too long. (Agreed.) 

I think that generally speaking it is 
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best to have fairly brief summaries 
showing actual tendencies in construc- 
tion without going into details; the latter 
can be found in the report of these dis- 
cussions. 

If everyone agrees we will submit the 
new text for Summary 3 at to-morrow’s 
meeting. (Agreed.) 

Now we will consider Summary 4, 
dealing with the use of light alloys. 


Mr. de Aguinaga (in French). — Sum- 
mary 4: 


4. Generally speaking, light alloys have 
not been applied to the main parts of the 
framing, but there is on the other hand an 
extensive field for them in the accessories 
and fittings. This is not to say that it may 
not be possible in the future to obtain light 
alloy framings at an economic figure, but 
hitherto such as have been built have been 
experimental, or used to make good a lack 
of steel. 


The President (in French).— The first 
part of this Summary is a statement of 
fact; the second deals with the future. 

I want to ask you the following ques- 
tion : do you think that light alloys, alu- 
minium alloys, are the materials of the 
future or not? The question therefore 
is the future of light alloys. 

J want to know the opinion of the dele- 
gates on the future of aluminium alloys. 
In other words do you think it a good 
thing to build aluminium coaches or 
not ? 


Mr. Vrielynck, Reporter (in French). 
I suppose this summary only refers to 
rolling stock for main line railways ? 


The President (in French). — Yes. 


Mr. Vrielynck (in French). — As far 
as rolling stock for light railways is con- 


NOVEMBER 1947 


cerned, we consider that we have obtain- 
ed very good results by using frames 
made of light alloys. 


The President (in French). — I 
would like to point out that at the mo- 
ment we are only dealing with main line 
coaches ? 

Does anyone want to say anything ? 

We should like to know the opinion of 
the different Administrations on this 
point, or some of them at least. 


Mr. Leguille, French National Rail- 
ways (in French). — Could Mr. Vrir- 
LYNCK tell us whether they have encoun- 
tered any difficulties in repairing the 
underframes of damaged coaches ? 


Mr. Vrielynck (in French). — No, no 
difficulty at all; on the contrary, we built 
these coaches chiefly to make repairs an 
easy matter. The framework is repaired 
in the usual way. 


Mr, Leguille (in French). — You have 
then rivetted frame members. What do 
you do when you have castings on the 
underframe itself ? 


Mr. Vrielynck (in French). — No east- 
ings are wsed on the underframe, only 
sections which are replaced when they 
are damaged. 


Mr, Legrand (in French). — As re- 
gards the point actually raised by Mr. 
VrRIELYNCK, I fail to see why the use of 
aluminium should be better or worse for 
rolling stock on light railways than for 
standard gauge rolling stock. I cannot 
see very clearly the reasons why from 
this point of view the two kinds of 
rolling stock are built in a different way. 

Another point on which I wish to re- 
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mark concerns the second sentence of 
Summary 4, in which we make in fact a 
supposition regarding what will happen 
in the future, ie. the possibility of mak- 
ing light alloy framings at an economic 
figure in the future. 


We are all completely in agreement as 
to the value of using light alloys for the 
accessories and fittings of coaches. This 
moreover is one of the reasons why, as 
has been very well brought out by the 
Special Reporter in his Report, the sav- 
ing in weight can be much greater in the 
case of coaches than in the case of wa- 
gons, seeing that in coaches there are 
many parts for which the use of light 
alloys results in considerable savings in 
weight. 

As regards reductions in weight to be 
obtained by the use of aluminium fram- 
ings, we are more careful not to commit 
ourselves. No trials have been made so 
far, and judging by the laconic replies 
received from the railways, we do not 
appear to have much recent or detailed 
information concerning the use of such 
aluminium framings. 

Would it not be better to leave the 
future alone and be content to report the 
information we possess concerning the 
present development of this technique. 


Mr. de Aguinaga (in French) — The 
future will show. 


The President (in French). — Will 
the delegates please state what they 
think ? 

I would also like Mr. VrieLyNcK to 
give us details concerning the strength of 
the bodies of coaches on his railway. 


Mr. Vrielynck (in French). — I think 
that if only static stresses are considered, 
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there is no great advantage, perhaps no 
advantage at all, in using light alloys 
rather than ordinary steel. However 
light alloys have a higher coefficient of 
resistance to bending than ordinary steel, 
more than double in fact when we take 
into account the fact that the surfaces 
are considerably increased. 


In the case of rolling stock for light 
railways, which have to run on the roads, 
the danger of collisions must be taken 
into account, especially lateral collisions 
with lorries. In such cases light alloys 
have proved stronger than steel. This 
consideration does not, affect main line 
railways. We find them better from the 
point of view of repairs as well; they 
give us flexible parts which stand up to 
deformation very well. 


The President (in French). — Mr. bE 
Acuinaca suggests the following text for 
Summary 4; the first sentence remains 
unaltered : 

« Generally speaking light alloys have 
not been used for the main parts of the 
framing, but there is on the other hand 
an extensive field for them in the access- 
ories and fittings. This is not to say 
that they may not be used for the fram- 
ing in the future. » 

This is taking the middle path, but I 
have heard no opinions from users of 
light alloy coaches. The Swiss Railways 
use such stock and no doubt Mr. Gut- 
GNARD Can give us some information 
about them. 


Mr. Guignard (in French). — We 
have built 20 such coaches in light alloy 
for narrow gauge lines. We decided that 
we could use aluminium for narrow 
gauge stock in view of the fact that such 
coaches would be used only on these 


preferred steel coaches. 
is at least 25 % higher than ordinary 
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lines and woula not be run in common 
with other stock. 

When these coaches were ordered in 
1942, there was such a shortage of steel 
plates and steel sections in Switzerland 
that it was impossible to build them of 
steel. This was why we had to build 
them in aluminium, when we would have 
Their cost price 


steel coaches. 


These coaches have been in service 
since 1945 and have given satisfaction. 
However if we could get the same stock 
built in steel at a lower cost we should 
do so. It is a question of finances. 


Mr, de Aguinaga (in French). — In 
the original wording of Summary 4, I 
said « economically ». 

The President (in French). — If I 
understand the matter aright, the stand- 
ard gauge railways who have made trials 
with aluminium coaches did not find 
them very satisfactory, not even suffici- 
ently so to continue the experiments. 

Is this what we are to understand con- 
cerning standard gauge railways with 
main line traffic? (Mr. GuienarD signi- 
fied his assent.) 

There remain the secondary railways 
where other factors come into play which 
in fact make it possible to use aluminium 
alloys. 

Could we draw up a summary on these 
lines? Do you see any objections, Mr. 
VRIELYNCK ? 


Mr, Vrielynck (in French). — We 
have designed light alloy coaches that 
behave just as well as we expect a metal 
coach built of ordinary steel to behave. 
Our coaches however probably work with 
much lower tares than those aimed at in 
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the construction of main line stuck. Our 
figure was not anything like that quoted 
by Mr. Guicnarp: 20 to 25 % higher 
cost; it was 10 to 15 % at the most. 


The President (in French). — The 
requirements to be met by the coaches 
mentioned by Mr. VRIELYNCK are not the 
same as those for standard gauge stock. 


Mr. Picard (in French). — Do not 
customs duties and economic conditions 
play a great part in the question of 
price ? 


The President (in French). — All the 
facts must be taken into account in a 
decision of this kind. I think that in 
our summaries which are mainly techni- 
cal and not economic, we should confine 
ourselves to technical considerations. 


To conclude, Gentlemen, to-morrow 
morning we will submit the revised 
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wording of this summary according to 
the opinions expressed during the dis- 
cussions, namely that on standard gauge 
lines, in the case of main line traffic, 
light alloy construction is not of great 
interest, though it may be of value in the 
case of light railways. 
Does the Special Reporter agree ? 


Mr. de Aguinaga (in French). — Yes. 


The President (in French). — I will 
try to send every delegate present a copy 
of the revised text. Then we can discuss 
it at to-morrow’s meeting. 

During this second meeting, we will 
finish the discussion on passenger stock 
and then consider goods wagons. I 
would then like to say a further word 
about passenger stock and consider the 
question of bogies and their new methods. 
of construction. 


— The Meeting adjourned at 12.5. 


Meeting held on the 26th June 1947. 


Mr. A. PARMANTIER ts In THE CHAIR. 


— The Meeting began at 9.40 am. 


The President (in French). — Gentle- 
men, we will now continue to discuss 
Question II. 

Summaries 1, 2, 3, and 4 relating to 
passenger rolling stock, about which we 
seemed to be in agreement yesterday, will 
be submitted to you in their revised 
form. 

We will then discuss other points in 
connection with passenger rolling stock 
and goods wagons. 


When the discussions are finished, I 
suggest that we adjourn for half an hour, 
so that the « Bureau» can revise the 
wording of the Summaries. I will then 
read the revised text for your approval 
and comments. 

We will now resume the discussions at 
the point where we left off yesterday. 
We have considered the first four Sum- 
maries. 

Before we go on to Mr. dE AcuriNnaca’s 
5th Summary, I think it would be of 
value to formulate a summary concerning 
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the reduction in weight of bogies. All 
the Reporters dealt with this, so I think 
it would be a good thing to mention it 
and say — if the Meeting agrees — that 
the bogies have been lightened at the 
same time as the bodies, and in this way 
it has been possible to maintain at least 
the same standard of comfort as for- 
merly. 

The suggested summary reads as fol- 
lows; it will be the new Summary 5: 


Summary 5. 


« The lightening of bogies can be ob- 
tained in particular by replacing laminat- 


ed springs by helical springs or the use ° 


of torsion bars controlled by shock ab- 
sorbers. Designs already in use allow 
comfort to be maintained or even in- 
creased, whereas lightening the body 
alone and keeping the ordinary heavy 
type of bogies might reduce it. » 

Has anyone any remark to make or 
anything further to say on this subject ? 


Mr, Hug, Catalan Railways (in 
French). — Mr. President, Gentlemen, 
there is one point which has not yet been 
mentioned either generally nor in con- 
nection with the. matter with which we 
are now concerned, and that is the use 
of rubber. 

As regards the bogies, since this is the 
subject that we are now discussing, I 
would like to state at once that it is 
asserted that the use of rubber combined 
with springs in the suspension — there 
are various methods in use — improves 
the comfort. 

In addition, during recent years, cer- 
tain tramways and light railways have 
made use of the widely used principle of 
suspended wheels in which there is a 
rubber washer between the weel centre 
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and the axle, a principle which can also 


be used in certain cases for main line © 


railways. 

As far as I have been able to discover 
the SAB wheel, of Swedish origin, is the 
one that gives the best results. For a 
great many years many of the trams in 
Switzerland, in Zurich in particular, the 
largest tramway system, have been fitted 
with these wheels, which are coming in 
general use. In Switzerland, they are 
made by the Fischer Works, at Schaff- 
house. 

It is not possible however to use rub- 
ber in this way where there are long 
gradients. On long gradients the tyres 
and wheel centres would be overheated 
by the application of the brakes, which 
would lead to trouble, but on railways 
where there are no long gradients, this 
method of suspension has undoubtedly 
given excellent results both from the 
point of view of the maintenance of the 
stock and of comfort, and I think it 
would be interesting to take this process 
into account in certain cases. 


The President (in French). — There 
is no doubt that the use of rubber plays 
a great part in improving comfort. 

I should like to have the opinion of 
other delegates on this point, as well as 
on the use of rubber suspended wheels 
which it cannot be denied do improve 
comfort. 


Mr. Turbett. — We have had very con- 
siderable experience in England over 
many years with a combination of rubber 
and steel bearing springs, and large 
numbers of our main line stock has been 
running with this combination. 


With regard to wheels with rubber 
cushioning or tyres, we have had no ex- 
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perience in England. In any case, I 
do think that better results in the light- 
ening of the bogies themselves will be 
obtained by the use of fabricated me- 
thods of manufacture in place of cast- 
ings, and this is what is being done on 
most British railways at present. 


Mr. Guignard (in French).— I do not 
think that rubber has been used in place 
of laminated springs on the railways 
covered by my report; rubber has merely 
been used as an accessory in the suspen- 
sion, for example between the springs 
and the spring seats, but does not actually 
form part of the swspension. I do not 
know if any trials have been made in this 
connection. 


As for rubber suspended wheels, the 
Swiss Federal Railways have not got any 
on their standard gauge stock, but a trial 
is under consideration with a 28 t. light 
steel coach, which is to be fitted with 
rubber suspended wheels, not SAB 
wheels but some designed by Messrs. Pi- 
relli, These can be used for much hea- 
vier axle loads than are found on tram- 
ways. 


Mr, Legrand (in French). — From 
what has been said, it seems to me that 
the speakers have been inspired by two 
aims : improving the comfort and light- 
ening the weight. 

Gentlemen, I believe the question we 
are now discussing is more particularly 
the lightening of stock. The arrange- 
ments mentioned by Mr. Hue are very 
interesting. The use of rubber, and in 
particular the use of rubber suspended 
wheels, is more closely connected with 
the question of comfort than weight re- 
duction. On the other hand the replace- 
ment of castings by formed sheets men- 
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tioned by Mr. Tursert is closely connect- 
ed with weight reduction. 

Consequently in my opinion if what 
has been said is to be taken into account 
in the Summary suggested by the Presi- 
dent, it would be more in order to men- 
tion the use of pressed sheets than the 
use of rubber devices. 

However, since the text includes the 
words «in particular» so that it does 
not exclude the use of devices other than 
those mentioned, I am, in favour of the 
adoption of this wording as it stands. 


The President (in French). — Weight 
reduction must not be made at the ex- 
pense of comfort. Consequently at the 
same time as the weight is reduced, steps 
must be taken to assure that the stand- 
ard of comfort ‘will at least be maintain- 
ed. This is why personally I have no 
objection to mentioning the use of rubber 
in the suspension as well as springs in 
the Summaries. 


Mr. Vrielynek (in French). — I would 
like to know if any delegate present has 
any knowledge of trials carried out with 
wheel centres made of light alloys ? 


Dr. Nichols, Railway Board, India. — 
It would seem that rubber would be best 
employed for damping out high fre- 
quency vibration to which the body is 
particularly sensitive, while the lower 
frequency at greater amplitude vibration 
could be more suitably dealt with by the 
employment of the usual forms of steel 
springing. 


Mr, Hug (in French). — In connec- 
tion with Mr. Lrerann’s remarks, I 


would like to point out that as far as 


rubber suspended wheels are concerned, 
it is not only a question of comfort, but 
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also of the unsprung weight which plays 
a great part in the life of the stock. The 
unsprung weight in the case of the 
wheels I mentioned is of the order of 
200 ker. (441 Ibs.) and includes hardly 
no more than the tyres. 


The President (in French). — At the 
end of the meeting, we will submit a 
wording taking into account the various 
remarks made, in particular those con- 
cerning the use of rubber in the bogies 
and wheels. This will I think meet the 
wishes of the delegates. (The Meeting 
signified its agreement.) 


Mr. de Aguinaga (in French). — Sum- 
mary No. 5 (now No. 6). 


5. The economic advantages expected from 
the use of light weight coaches have not 
yet been definitely determined, owing to the 
short time such stock has been in service, 
which means that the results are not noti- 
ceable as yet as regards costs of haulage and 
maintenance of the permanent way. Most 
Managements, however, consider that the 
benefit obtained should be very appreciable. 


The President (in French). — I would 
like to know whether you think the mat- 
ter of this summary does not call for 
certain observations. 


Mr, Hutter, French National Railways 
(in French). — Mr. President, I should 
like to be allowed to say a word although 
since I belong to the Commercial Depart- 
ment I am not able to keep up my end in 
technical discussions with this assembly 
of engineers. 

I should like to say a word because I 
believe the traffic men also have some- 
thing to say regarding the economic side 
of the question and the value of weight 
reduction. 
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There are two ways of reducing the 
weight of coaches : the first is to lighten 
the trains without increasing their capa- 
city, ie. improve their performance, 
which is of great value in the case of 
mountain railways, whereas on level 
lines, especially with electric traction, it 
does not appear to be so interesting. 

The difference in performance be- 
tween trains weighing 400 t. and 500 t., 
a considerable difference in weight, is 
practically nil from the traffic point of 
view. 


The second method is to increase the 
size of trains whilst keeping their weight 
constant, which leads to great savings 
since it makes it possible to carry the 
same number of passengers with fewer 
locomotive-miles. 


It must not be forgotten that this po- 
licy only leads to real savings if the num- 
ber of services is reduced. It is there- 
fore closely connected with the question 
on the agenda for Section III. 


There is however a third method which 
consist in profiting by this lightening of 
the rolling stock to make simplifications 
or reductions in weight or savings in the 
engine power. However, from the traf- 
fic point of view, we are of the opinion 


that apart from the usual weight reduc- 


tion which costs nothing, any true weight 
reduction is costly. The question should 
therefore be considered as a whole, so 
that we can see what weight reduction 
really means. As far as passenger trains 
are concerned, the output is certainly 
high, but the other side of the picture 
must not be forgotten; on level lines for 
example the mere fact of offering addi- 
tional seats to carry the same amount of 
traffic with the same number of services 
is certainly one of the most expensive 
ways of increasing the comfort. 
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The President (in French). — I thank 
Mr. Hutter for his remarks. 


Mr, Hutter (in French). — We traffic 
men would perhaps find it more valuable 
in many cases to have coaches with a 
shorter life so that they would not get 
out of date. 


The President (in French). — That is 
completely outside the scope of the ques- 
tion now under discussion. 

If there are no other remarks on this 
Summary 6, I suggest the following text 
which agrees entirely with the Special 
Reporter’s summary : 

« 6. Lightweight rolling stock has been 
in service too short a time and in too small 
numbers to give any definite results as to 
its advantages both from the points of 
view of economy and savings in wear on 
the permanent way but certain advanta- 
ges do appear to be apparent. » 


(Agreed.) 


This wording is therefore adopted, and 
we will now consider the Swmmaries re- 
lative to goods wagons. 


GOODS WAGONS. 


Mr. de Aguinaga (in French). — Sum- 
mary No. 1: 

1. There is a tendency to -endeavour to 
reduce the weight of goods wagons, while 
at the same time increasing the carrying 
capacity, both as regards weight of load and 
volume, and ability to travel at higher 
speeds. 


The President (in French). — I would 
like to ask the Meeting if it considers 
that the following sentence : «at the 
same time increasing the carrying capa- 
city both as regards weight of load and 
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volume, and ability to travel at higher 
speeds» should be included in a sum- 
mary dealing with the lightening of 
rolling stock. 

Capacity as regards weight and volume 
is quite a separate question. If the 
stock is reduced in weight, the capacity 
can be increased, but they are separate 
matters. 


Mr. Hutter (in French). — Here again 
il think you should hear the point of view 
of the traffic man. 


It is a much simpler matter for goods 
wagons than for passenger rolling stock, 
as there is no question of performance or 
appreciation. Lightening goods wagons 
necessarily increases their load since the 
best output is obtained by the maximum 
load per axle and any reduction in weight 
must be used to increase the number of 
wagons, or to be more exact, the useful 
tonnage hauled by the train. There is 
no question of anything else; there is no 
question of improved performances but 
simply improving the cost price. As a 
result the advantages and disadvantages 
of lightening the stock can be accurately 
gauged. There are certain disadvanta- 
ges : increasing the useful tonnage of the 
trains slightly increases transport delays 
and slightly lengthens the turn round. 
This does not appear very serious to me. 


As for the economies, these have been 
calculated fairly accurately on the French 
National Railways. When we calculated 
the cost price, for transport in an open 


wagon, the original wagon had a useful 


load of 20 t., and a tare of 10 t., ie. the 
standard wagon of the French National 
Railways and other railways, for 250 km. 
(155 miles), the total cost as at Decem- 
ber 1946 was approximately 1.35 fr. per 
useful t./km. According to this figure 
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the part cost price was about 0.68 fr., or 
approximately one half. 


By reducing the tare by one ton, we 
obtain a saving of approximately 2.5 
centimes per useful t./km., so that if the 
tare is reduced by one ton, which is a re- 
duction of 15 %, a figure now considered 
possible technically, if the wagon makes 
150 journeys a year, there is a saving of 
7500 fr., taking the December 1946 
figures. 


This gives a very clear idea of the total 
cost which can be justified in lightening 
a 20 t. wagon by 15 %. 

I am no engineer, but I believe this 
excludes highly involved methods of con- 
struction and limits the lightening of 
goods wagons to a large extent to what 
can be done by simple methods of con- 
struction, i.e. cheaply. 

With this reservation, we agree with 
the desirability of having wagons which 
make possible a low cost price, since 
commercially these are of greater value. 

In the case of a 20 t. open wagon, we 
have a yearly sum of 7500 fr. which can 
be divided amongst 5 000 fr. higher first 
cost and 2500 fr. higher maintenance 
costs, forexample. It is this which fixes 
the limits-of weight reduction; beyond it 
nothing is gained. 


Mr. de Aguinaga (in French). — The 
idea in my mind when I drew up the 
Summaries was simply to condense in a 
few lines the tendencies I observed in the 
reports as a whole. It seemed to me that 
there was a tendency to reduce the 
weight, and also a tendency to increase 
the load and volume carried, and I wish- 
ed to report this. 


The President (in French). — Exactly. 
I simply want to know if, when con- 
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sidering the question of lightening goods 
wagons, we should draw up Summaries... 


Mr. Hutter (in French). — The two 
things are completely complementary. 


The President (in French). — Not 
from the technical point of view. We 
design wagons to meet the requirements 
of the traffic department. 


Mr. Hutter (in French). — Perhaps in 
this case it would be better to proceed 
in another way; the traffic department 
should make their requirements known 
and be told what this involves. 


The President (in French). — If you 
agree, we will go back to this question 
later on. For the moment it is leading 
us too far from the point at issue. 

What the Special Reporter said was 
correct, I do not dispute the statement; I 
only wanted to know if it should be in- 
cluded in the Summaries. 

I should like to know the opinion of 
the delegates on the question of deciding 
whether the Summary is to be left as it 
is or not ? 

I would like to add one word in reply 
to Mr. Hurrer; at the present time the 
traffic department is asking us to reduce 
the capacity of covered wagons. It must 
not be say therefore that there is a gen- 
eral tendency to increase the carrying ca- 
pacity. 


Mr, Legrand (in French). — As the 
Reporter has just said, what he has en- 
deavoured to state in his Summary is 
purely and simply a statement of fact, 
without prejudice to future possibilities. 

At the present time is it or is it not 
correct to state that the Administrations 


NOVEMBER 1947 


are endeavouring to lighten their goods 
wagons ? {I think that the present ten- 
dency is in general to lighten them what- 
ever may be the consequences as far as 
the operating is concerned. We hope 
they will prove fortunate as far as the 
load on the track, etc., is concerned. 

Consequently, I readily agree with the 
PRESIDENT’s suggestion, ie. that we 
should state purely and simply the fact 
which emerges from Mr. pE AGUINAGA’s 
report, which is that the railways are en- 
deavouring to lighten their goods wagons 
as much as possible. 

The statement at the end of point I 
concerning the improved running condi- 
tions, seems to me somewhat different 
from the idea of weight reduction; I 
would prefer a summary worded as sug- 
gested by the Present. 


The President (in French). — Does 
everyone agree to the following wording : 


« 1, Railway Administrations are en- 
deavouring to reduce the weight of their 
goods wagons as much as possible. » 


(Agreed.) 


As regards points 2 and 3, I would like 
to split these wp as we did yesterday 
when it was question of passenger stock, 
in order to make two new Summaries, 
one of which would deal chiefly with the 
construction of goods wagons and the 
other with the metal used in their con- 
struction. The wording would be the 
same as that suggested by the Special 
Reporter, only set out differently. 


The text of Mr. pe Acuinaca’s Sum- 
maries 2 and 3 is as follows : 


2. Reduction in weight is being obtained 
chiefly by using arc welding in the building 
up for the body framings and the under- 
frames, and as a rule ordinary class steels 
only are used for the sections, generally of 
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rolled pattern but in a few instances pressed 
up. 

The use of light alloys for the main fram- 
ing is still in the experimental stage. 


3. For the sheathing of the bodies and 
subsidiary items, such as doors, brakes- 
men’s shelters, ete. light alloys would 
appear to offer economic advantages, as does 
a wide use of pressed plating for uprights 
and other members, which contributes con- 
siderably to their rigidity. 


I will now read you the new wording 
of point 2: 

« Reduction in weight is being obtain- 
ed chiefly by using welding in the con- 
struction of the body framing, under- 
frames and bodies, as well as by the use 
of pressings which permits of ref-ucing 
the thickness whilst maintaining suffi- 
cient rigidity. » 

This is to indicate the present tendency 
in the lightening of our stock. 

Do you wish to begin discussing this 
second point concerning the principles of 
construction of lightened goods wagons ? 

Has anyone any remarks to make about 
the wording and the principles laid down 
therein ? 


Mr, Compton. — If the underframe is 
treated as a separate structure you save 
just as much weight by building in high 
tensile steel rivetted together as by the 
use of low carbon steel : that is our ex- 
perience. 


The President (in French). — I think 
that the general tendency, on most rail- 
ways, I will not say on all railways, now- 
adays is to use welding as much as pos- 
sible, quite apart from the kind of metals 
used. 

In my opinion nearly everyone is in 
agreement on the use of welding; is this 
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correct or on the contrary should it be 
modified ? 


Mr, Leguille (in French). — I think 
the President is quite correct. Accord- 
ing to what I have seen both in France 
and abroad, the tendency is indeed to use 
welding. In the case of wagons however 
we often come up against the question of 
equipping the factories or shops which 
have to maintain wagons as well as build 
them. As was said yesterday in the case 
of coaches, a wagon with a welded body 
can only be repaired by welding. The 
shops that have to do the repairs must 
be equipped for this and it is perhaps 
that condition which has delayed the 
faster generalization of construction 
welding. 


Mr, Cuypers, Belgian National Rail- 
ways (in French). — Mr. President, I 
should like to add a few words to what 
Mr. LecuitteE has just said. 

On the Belgian Railways, we recently 
ordered 10000 wagons which are now 
under construction. These 10000 wa- 
gons will all be welded. We have insist- 
ed that our suppliers should be properly 
equipped for this work. The Belgian 
National Railways have also taken the ne- 
cessary steps to train workmen and su- 
pervisory staff in welding so that they 
are quite competent to undertake welding 
repairs. 


Mr, Guignard (in French). — In the 
Summary suggested by the PrestpEnt, 
there occurs the word « pressings » which 
I do not like very much. Would it not 
be better to say «pressed or formed 
sheets » ? 


The President (in French). — If you 
like. 
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Mr, Guignard (in French). — I think ~ 


that there are two chief ways of reducing 
the weight of goods wagons : 

1) using welding instead of rivetting; 

2) using pressed or formed sheets to 
some extent in place of sections, since 
such sections have to a large extent, 
though not entirely, disappeared in the 
case of passenger stock, while in goods 
wagons some of them are being replaced 
by formed sheets. 

I think these are the two essential 
factors in reducing the weight of goods 
wagons. 


The President (in French). — Perhaps 
instead of «is being chiefly realised » we 
should say «is generally realised » which 
would satisfy Mr. Compton. 

The wording might be as follows : 

« 2, The lightening is achieved in gen- 
eral by the use of welded construction of 
the underframe members and bodies and 
also by the partial use of pressed or 
formed sheets which permits of reduc- 
tion in thickness whilst maintaining suf- 
ficient rigidity. » 

(Mr. GuIGNARD signified his assent.) 

— This wording was adopted. 


The President (in French). — Point 3 
concerns the materials used in the con- 
struction of wagons. 


Here is the wording I suggest : 


« 8. Ordinary steels are normally em- 
ployed in the construction of goods wa- 
gons. 


« Light alloys are sometimes used for 
certain details. Experiments are being 
carried out with light alloys for the prin- 
cipal framing. » 


Has anyone anything to say about this 
wording ? 
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Mr, Picard (in French), — I have no 
observations to make, but I would like to 
hear the opinion of certain delegates 
about the question of the freedom from 
corrosion of certain metals used in the 
construction of wagons. 

Certain Administrations have carried 
out trials on a fairly extensive scale with 
so-called rustless steels of ordinary com- 
mercial grade (copper alloy steels and 
other similar steels). As far as I know 
these trials were not satisfactory. In 
practice such steels did not prove to be 
any better than the ordinary grade steels. 
I should be very glad if certain members 
present at the meeting would give their 
personal opinion on this subject. 


Mr, Ward Smith, South African Rail- 
ways and Harbours. — The only experi- 
ence we have had was with coal hopper 
wagons of 50 tons capacity, where we 
used copper bearing plates. We found, 
as a result, that there was no appreciable 
gain over the normal wear over ordinary 
mild steel plate and in consequence from 
an economic point of view we have not 
continued with the use of copper bearing 
plates. 


Mr, Cuypers (in French). — Mr. 
President, this is what we found when 
repairing metal coaches covered with cop- 
per alloy steel plates, which were seri- 
ously damaged during the war. 

We had to dismantle the framing and 
we found that near the opening of win- 
dows with sliding panes where no lead 
had been used to collect the water, there 
was serious corrosion. This only affect- 
ed the sections, the covering plates had 
stood up in a very satisfactory way. 


The President (in French). — The 
Americans use Corten steel with a copper 
content of 0.3 to 0.5 for coaches. 
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A Delegate (in French). — And 0.15 
of phosphorus. 


The President (in French). — If you 
see no objection, we will adopt Sum- 
mary 3 as J read it. 


Mr, Perrig, Swiss Executive Organis- 
ing Committee (in French). — I have no 
objection to make, but would like to 
point out in this connection that we 
carried out some trials, not with under- 
frames but with the hulls of boats. Af- 
ter cleaning the ordinary steel sheets 
with a sand jet, we sprayed on a layer of 
zinc and this gave very good results. 
We did not find any signs of corrosion 
on one hull after more than 16 years in 
service. 


The President (in French). — We will 
therefore consider Summary 3 as agreed, 
and pass on to Summary 4. 


Mr. de Aguinaga (in French). — Sum- 
mary 4: 


4. The reduction in weight normally 
obtained in goods wagons is rather less 
than that obtained with passenger stock, 
being round about 15 % for ordinary designs. 

Nevertheless, by using light alloys almost 
throughout it is possible to achieve still 
greater savings in weight, but so far only 
experimental designs have been made like 
this. 


The President (in French). — Have 
you anything to say about this summary 
or do you agree to it? 


Mr, Legrand (in French). — I quite 
agree with the wording suggested by the 
Special Reporter, but I do not know if 
it is absolutely necessary to mention a 
figure of 15 %. It would be better to 
define this a little more and explain in 
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relation to what this saving of 15 % can 
be obtained. I am of the opinion that 
we should make a qualitative not a quan- 
titative statement. 


The President (in French). — We 
might say : 

« The possible saving in weight with 
goods wagons is relatively lower than in 
the case of passenger stock. » 

This is a statement of fact, without 
mentioning the figure of 15 %. 


Mr, de Aguinaga (in French). — I in- 
cluded it as a matter of information. 


The President (in French). — It all 
depends on the weight with which we 
start. In some cases it might be 15 %, 
in other 10 % or 20 %. 


Mr. de Aguinaga (in French). — If 
you think it serves no useful purpose we 
can leave it out. 


The President (in French). — I see no 
objection. 
A Delegate (in French). — There are 


the words «is about». 


Mr, Guignard (in French). — I think 
we must be logical. We did not give any 
figure in the case of passenger stock, so 
why should we for goods wagons ? 


Mr. de Aguinaga (in French). — In 
the Summaries about passenger rolling 
stock I put 30 to 35 tons, but this detail 
was deleted. 


The President (in French). — « 30 to 
35 tons» only applied to certain Euro- 
pean railways, but not to the American 
railways. 


Mr. de Aguinaga (in French). — I 
gave it as an example; otherwise we ex- 
press opinions but have no standard of 
comparison. If however the Meeting 
prefer to delete it... 


The President (in French). — I will 
do whatever the Meeting wants. 


Mr. de Aguinaga (in French). — That 
is my sentiment too. 


The President (in French). — I should 
like to hear the opinion of delegates on 
this subject. 


Mr, Guignard (in French). — [If no 
figure is given in the case of passenger 
coaches, none should be given for goods 
wagons. 


The President (in French). — Will 
those in favour of retaining the figure of 
15 % please put up their hand ? 

Seven delegates put up their hand but 
the majority were of the opinion that the 
figure of 15 % should be omitted, so it 
was deleted. 


The President (in French). — Do you 
agree that the wording of the last para- 
graph concerning the use of light alloys 
should be left as it is ? 


Mr, Daubresse, Belgian National Light 
Railways (in French). — Though we are 
in favour of using light alloys for the 
framework of passenger coaches, there 
are, we believe, good reasons for not us- 
ing them in the case of goods wagons. 

As was stated yesterday when dealing 
with passenger stock, I believe that the 
first thing to be considered when endea- 
vouring to reduce the weight is the gen- 
eral arrangement of the suspension. 
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Logically, we think that in order to 
make the best possible use of the metal, 
it is of value to keep it subjected to uni- 
form stresses in tension and compression, 
by designing the framework in such a 
way that it will stand up to these stresses, 
giving it for example the form of a trellis 
girder, like the Americans, the longitu- 
dinals being supported by stiffeners. 

I think that in this case the possible 
behaviour of light alloys compared with 
steel, even ordinary steel, makes the use 
of such alloys of little value. 


The President (in French). — Per- 
haps there is a solution that will satisfy 
everyone and that is to suppress the last 
paragraph. 


Mr. de Aguinaga (in French). — I 
agree. 


Mr, Legrand (in French). — If I un- 
derstand aright, the PRESIDENT just now 
suggested adding the following phrase to 
point 3: «Light alloys are sometimes 
used for certain details. Experiments are 
being carried out with them for the prin- 
cipal framing.» Consequently, the in- 
troduction of this second sentence in 
point 3 seems to me necessarily to lead 
to the suppression of the last sentence 
of point 4. I think therefore that we 
should suppress the last sentence of 
point 4 and keep the two sentences in 
point 3 which state solely and simply 
that light alloys are used for certain de- 
tails and experimentally for the main 
framing. 

There is no doubt from the informa- 
tion supplied by the Reporter Mr. Gur- 
eNARD that light alloys are used on cer- 
tain railways for wheel centres. I think 
in consequence this statement might be 
kept. 
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Mr, Guignard (in French). — In the 
case of passenger stock. 


Mr, Legrand (in French). — On the 
French National Railways, we have carri- 
ed out a trial with goods wagons. I 
think this is a statement of fact. 


The President (in French). — Under 
these conditions, if no objections are 
raised, Summary 4 will merely consist of 
the following sentence : 

« 4 The possible saving in weight 
with goods wagons is relatively lower 
than in the case of passenger stock. » 

Does everyone agree ? (No remarks.) 

This Summary is therefore adopted. 

If you agree, we will now adjourn the 
Meeting for half an hour. 


Mr, Martin, Indochina Colonial Rail- 
ways (in French). — Although the ques- 
tion as set does not embrace economic 
considerations, in the part dealing with 
passenger stock we had a final summary 
dealing with the economic results. 

Just now Mr. Hurrer told us that from 
the commercial point of view, the econo- 
mics of the question differ in the case 
of goods wagons and passenger stock. It 
is possible that the weight of goods wa- 
gons has not been reduced for economic 
reasons. 

I think that at the end of the part deal- 
ing with goods wagons we should do as 
we did in the case of passenger stock and 
add a short paragraph dealing with eco- 
nomic considerations. 


The President (in French). — What 
do you suggest for the wording ? 


Mr, Martin (in French). — I would 
suggest saying that economic and com- 
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mercial considerations may hinder the 
progress of lightening goods wagons. 


The President (in French). — I really 
don’t think that is the case. 


A Delegate (in French). — We might 
say «may limit». 


Mr, Picard (in French). — Reduction 
in weight may be of little financial value. 


The President (in French). — We 
could say « too extensive a reduction in 
weight». Weight reduction is quite a 
normal practice. But it must not be 
carried too far if it is to be of value 
economically. 


Mr, Martin (in French). — From the 
point of view of weight reduction, goods 
wagons are behindhand in comparison 
with passenger stock. There is no doubt 
that this is due to economic reasons, as 
the traffic department has less need of 
light weight goods wagons than light 
weight passenger coaches. 


Mr, Guignard (in French). — In the 
case of goods wagons, the weight reduc- 
tion concerns the tare, which is merely 
a fraction of the useful load. For exam- 
ple take an open wagon weighing 10 t. 
and takes a load of 20 t. These 10 t. re- 
present only half the useful load. Nowa 
reduction in weight of one ton, ie.10 % 
of the tare compared with the weight of 
the loaded wagon represents only 3.3 % 
In the case of passenger coaches, the tare 
is predominating, as it is 4 to 8 times as 
much as the useful load. There is there- 
fore more interest in lightening passen- 
ger rolling stock than goods wagons. 
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Mr, Legrand (in French). — I agree 
with Mr. Martin that there is no reason 
for treating goods wagons differently 
from passenger stock in the Summaries. 
The value of weight reduction in both 
cases is only real up to a certain point. 
After a certain point, the additional cost 
cannot be recovered from the operating 
point of view. 


The question therefore is to decide if 
we should introduce a final paragraph in 
the Summaries concerning goods wagons, 
or — which perhaps I should propose — 
if we should suppress this point in the 
case of the passenger stock. 


There is no doubt, as Mr. HutTer’s 
remarks made clear, that the question of 
weight reduction is a delicate one from 
the point of view of the operating results, 
both in the case of goods wagons and 
passenger stock. It would seem, more- 
over, that the benefits in the case of 
goods wagons are less than in the case 
of passenger coaches. 


The final point of the Summaries con- 
cerning passenger stock stated that these 
benefits seemed of the utmost import- 
ance. In the case of goods wagons, we 
should state a somewhat contrary fact, 
namely that these benefits are not very 
important. 


I think it might be better to leave both 
these statements out and say nothing at 
all, neither in the case of passenger stock 
nor goods wagons. 


Mr. Hutter said that he was going a 
little beyond his role of a traffic man, 
and I wonder if we are not going some- 
what outside our role of technicians 
when we start mentioning balance sheets. 
It is our job to discover the benefits of 
a reduction in weight for which the traf- 
fie men are asking. 


« «ts 
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The President (in French). — I would 
like to add a word. 

We discussed the question of passen- 
ger stock at length in order to agree the 
Summaries and it would not be advisable 
to return to the matter. Consequently I 
would like to know if we could not add 
the following sentence to Summary 4 as 
already agreed : 

« The reduction in weight should not 
be developed beyond a point where it is 
not a commercial proposition. » 


(Marks of assent.) 


The President (in French). — I sug- 
gested adjourning the Meeting, but as we 
have agreed all the points concerning 
goods wagons, I think it would be better 
to go over each of the Summaries con- 
cerning passenger stock in turn, the new 
wording of which was distributed to you 
all this morning, and see if everyone 
agrees the final wording. 


— The Summaries concerning PAssEN- 
GER STocK (Nos. 7 to 6) as given further, 
were then read. No remarks were made. 


— In the case of Goons Wacons, Sum- 
maries Nos. 1,2 and 3 were agreed with- 
out remarks, while after Summary 4 had 

been read, the following exchange of 
ideas took place. 


The text adopted during the discussion 
was worded as follows : 

« 4, The possible saving in weight 
with goods wagons is relatively lower 
than in the case of passenger stock. 

« The reduction in weight should not 
be developed beyond a point where it is 
not of economic value. » 

Mr. -Legrand (in French). — We 
thought of saying in this final para- 
graph : 
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« The reduction in weight should not 
be developed beyond a point where it is 
not a commercial proposition. » 


A Delegate (in French). — I think that 
a distinction should be made between the 
tare on the one hand and the loaded wa- 
gon on the other, since if the tare is too 
low, the weight of the loaded wagon is 
considerably less. This is what Mr. 
GUIGNARD said just now. 


The President (in French). — We are 
only speaking of the tare. 


A Delegate (in French). — Then we 
should add «as regards the tare ». 


Mr. de Aguinaga (in French). — It 
does not seem necessary to me. 


A Delegate (in French). — In the case 
of passenger stock, the tare weight is 
practically the same as the weight of the 
coach when loaded, to within a few tons, 
whereas in the case of goods wagons 
there is a difference in weight in the 
ratio of 1 to 3. 


The President (in French). — Gentle- 
men, we are now agreed as to the amend- 
ed form of the second paragraph of Sum- 
mary 4, suggested just now. (Agreed.) 

Before the Meeting ends, I should like 
to thank the Reporters and the Special 
Reporter for the interesting reports pre- 
sented to the Section. 

I should also like to thank the Dele- 
gates who were good enough to take part 
in the discussions, thereby enabling us 
after exchanging views to formulate these 
interesting summaries. (Applause.) 


— The Meeting ended at mid-day. 


DISCUSSION AT THE PLENARY MEETING ~ 


Meeting held on the 27th June 1947. 


Dr. W. MEILE, Presipent, IN THE CHAIR. 
GENERAL SECRETARIES : Mr. P. GHILAIN anp Dr. G. DREYER. 
ASSISTANT ‘GENERAL SECRETARY : Mr. Eyre A. W. TURBETT. 


Mr. Ghilain, General Secretary. — We 
now come to Question If which was con- 
sidered jointly by Sections II and V, the 
Summaries for which were published in 
the Daily Journal of the Session, No. 4, 
for the 27th June. 


— The reading of these Summaries 
did not give rise to any observations. 


The President. — We will therefore 
consider the Summaries for Question I 
as adopted. 


Summaries. 


A. Summaries relative to passenger 


rolling stock. 


« 1, There is a general tendency to- 
« wards reducing the weight of all metal 
« passenger stock without adversely af- 
« fecting strength or comfort. 


« 2. Whatever the quality of the steel 
« used it has been possible to reduce, by a 
« large proportion, the weight of passen- 
« ger stock by careful design of all parts 
« and by the use of sections made of thin 
« sheets welded together. 

« Usually the underframe-body struc- 
« ture is of the tubular girder type 
« Which has a high moment of inertia 
« and the ends of which are specially 
« braced and reinforced to resist shock. 


« 


« Static and dynamic tests of the un- 
derframe-body structure are consider- 
ed desirable. The use of strain gauges 
for such tests is most suitable. 


« 3. Ordinary carbon steel is still 
most generally used for building pas- 
senger stock. However, the use for 
that purpose of weldable low alloy steel 
with a high elastic limit, as well as the 
use of rustless steel, is becoming more 
common. 


« 4 Light alloys can be widely used 
for many detail sections and for inte- 
rior fittings. 

« They are also used in the building 
of structure assemblies on passenger 
stock of some light railways, but on 
main line railways their use for that 
purpose does not seem likely to be 
developed. 


« 5. The lightening of bogies can be 
obtained to some extent by using weld- 
ed or rivetted thin plates for under- 
frame construction and by replacing 
laminated springs by helical springs or 
the use of torsion bars controlled by 
shock absorbers. 


« It is also interesting to mention the 
combined use of rubber and steel for 
main suspensions and the use of rub- 
ber suspended wheels. 


AN 
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« 
« 


« Designs at present in use allow for 
increase in comfort and it would be 
possible to further reduce the weight 
of the vehicle by replacing the heavy 
bogies in present day use. 


« 6. Lightweight rolling stock has been 
in service too short a time and in too 
small numbers to give any definite re- 


sults as to its advantages both from the 


point of view of economy and savings 
in wear on the permanent way but 
certain advantages do appear to be ap- 
parent. » 


B. Summaries relative to goods wagons. 


« 
« 
( 


~ 1. Railway Administrations are en- 
deavouring to reduce the weight of 
their goods wagons as much as pos- 
sible. 
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« 2. The lightening is achieved in gen- 
eral by the use of welded construction 
of the underframe members and _ bo- 
dies and also by the partial use of 
pressed or formed sheets which per- 
mits of reduction in thickness whilst 
maintaining sufficient rigidity. 


« 3. Ordinary steels are normally em- 
ployed in the construction of goods 
wagons. 

« Light alloys are sometimes used for 
certain details. Experiments are being 
carried out with light alloys for the 
principal framing. 


« 4. The possible saving in weight 
with goods wagons is relatively lower 
than in the case of passenger stock. 

« The reduction in weight should not 
be developed beyond a point where 
it is not a commercial proposition. » 


[ 625 .143 .3 (.73) & 625 .144 .4 (.73) ] 


Testing with Magnaflux on the D. & R.G.W., 


by Ray McBRIAN, 


Engineer of Standards and Research Denver & Rio Grande Western, 


(Railway Engineering and Maintenance, February 1947.) 


Considerable use is being made on the 
Denver & Rio Grande Western of Magna- 
flux, and similar aids, for testing pur- 
poses in maintenance of way work. 
The parts being tested include rails, 
joint bars, welded joints, track tools, 
chains and others. Incipient defects, 


For testing rails, joint bars and welded 
joints, as well as certain other track 
parts, we use a portable trackmounted 
inspection unit, consisting of a General 
Electric 40-volt, 300-amp. generator set, 
driven by a Waukesha gasoline engine. 
The unit is mounted on a push car and 


The portable track-mounting unit used in Magnaflux testing on the D.&R.G.W. 


mostly of a surface nature, are being 
detected in time to permit the defective 
parts to be removed from service or 
repaired before the danger point has 
been reached. Magnaflux, to put it 
briefly, is a means of testing by which 
the part to be tested is magnetized and 
then sprayed with a special powder 
which is drawn to, and accumulates 
along, the length of discontinuities pre- 
sent. 


is pulled by a standard motor car. In- 
cluded as an essential part of the unit 
is a small generator set capable af driv- 
ing two portable grinders or power 
brushes. 

One of the purposes for which we 
have used the portable outfit is the test- 
ing of welded joints in the Moffatt tun- 
nel. This tunnel is 6.2 miles in length 
and contains approximately 1 900 joints. 
When the joints in this tunnel were first 


NOvEMBER 1947 


welded some years ago, the older type 
Thermit weld was used, which required 
the drilling of a hole in the end of each 
rail to permit the use of a clamp for 
pulling the rail ends together during the 
welding operation. Due to steam opera- 
tion in the tunnel corrosive conditions 
are severe. Because of alternating 


Typical indication, as obtained by Magna- 
flux of a crack in the top surface of 
a joint bar. 


abrasive and corrosive action about 
1/, in. of metal is lost from the running 
surface each year. With the original 
welds it was found that, when the head 
of the rail had been worn down a Cer- 
tain distance, the stress in the webs 
around the ‘holes was increased to a 
point where  stress-corrosion cracks 
were produced. Defects in some of the 
welds were also observed. 

When these defects were first noticed 
it was decided to determine their nature 
and severity by means of the portable 
Magnaflux unit. All the welds and bolt 
holes were inspected and the informa- 
tion obtained was used as a basis for 
determining whether the rails should be 
replaced. The method of inspection, 


#4 
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using the portable unit, was to send the 
current through the rail in the vicinity 
of the weld and around the bolt holes, 
and then blow the powder on with a 
hand bulb, after which the holes as well 
as the joint welds were observed at the 
same time. A few years ago new rail 
was placed in the tunnel and was weld- 
ed ‘by a later-type Thermit weld that 
does not require the drilling of a hole in 
the web of the rail. No inspection pro- 
blems have been encountered to date 
with these welds. 


This crack, found in a rail on a curve, 
indicates the presence of a compound 
fissure. 


Testing joint bars. 


Another application of the portable 
unit was the testing of the joint bars in 
a five-mile section of track. These bars 
were of the controlled-bearing type, and 
the reason for inspecting them was that 
some breakage was being encountered 
and it was desired to determine the na- 
ture and severity of the problem. The 
cracks causing the breaks were originat- 
ing at the top bearing surfaces at the 
ends of the rails and were progressing 
downward. Using the portable track 
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inspection unit, all the bars in the five- 
mile section were tested out-of-face, be- 
ing removed from the track for this pur- 
pose. All of those found to have shal- 
low cracks were ground, when this was 
found to be necessary, with the portable 
grinder to remove the cracks, and then 
replaced in the track. Those that were 
found to have cracks that were too deep 
for treatment in this manner were taken 
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made. When it is considered that fre- 
quently these crossings are not disturbed 
for a period of two or three years after 
a general overhauling, it is apparent that 
the dictates of safety require that any 
defects present be found at the time the 
crossing is open for inspection. When 
such defects are found with the portable 
unit the rails are renewed. Formerly it 
was the practice to butt weld the joints in 


to the shop where they were slotted and 
welded and then ground so as to form a 
small easement on the top bar surface, 
after which they were replaced in sery- 
ice. 


Rails at read crossings. 


It is also our practice to use the port- 
able unit for testing the rails in road 
crossings at certain locations for bolt- 
hole cracks. This work is usually car- 
ried out in cities where there are a large 
number of road crossings and is done 
during the summer when repairs are 
being made at such crossings. Some of 
the bolt-hole cracks encountered at such 
locations are large enough to be seen by 
eye, but others were found to be just 
starting at the time repairs were being 


The presence of ‘this web crack was brought out by Maenaflux. 
Most such cracks, because of the bleeding of the metal, can be 
seen by the track forces. 


certain crossings, using an early oxyace- 
tylene method without subsequent heat 
treatment, but after a considerable num- 
ber of cracks had been found in such 
welds with the aid of a portable testing 
unit the practice of butt welding rails 
in road crossings by this method was 
discontinued. 

We have also used Magnaflux in test- 
ing rails in open track for defect under 
certain conditions. The regular testing 
of rails on our road is done with Sperry 
detector cars which are usually operated 
in the spring and fall. However, after 
the passage of the detector car, and dur- 
ing the intervals between tests, we have 
encountered problems arising from rail 
failures, and for this reason we consider 
it necessary to have Magnaflux equip- 
ment available for detecting rail defects. 
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Several ‘years ago during the winter 
we encountered particular trouble with 
rail failures in mountain canyons on six- 
degree curves. These failures were pro- 
duced by the cracking out of defects 
known as compound fractures These 
defects develop rapidly and result in 
sudden fractures. _For inspecting such 
rails in track we use a portable device, 
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encountered in the mountainous terri- 
tory that we serve. Head checks com- 
prise a defect that the electrical method 
of inspection sometimes does not detect. 
They seem to occur only in certain loca- 
tions where the track is elevated for 
fairly high passenger-train speeds, but 
where Jange mountain freight locomo- 
lives, operated at relatively low speeds, 


Fillet cracks such as these were found by Magnaflux and 
their cause revealed by Stresscoat, 


operated by one man, for magnetizing 
the rails. Another man follows with a 
bulb to blow the Magnaflux powder on 
the rail. One of the illustrations shows 
a crack-out in the head of a rail, which 
was located in this manner. In one in- 
stance a total of 13 rails was removed 
from a curve following an inspection 
made in this manner, with as many as 
three crack-outs being found in one rail. 


Finding head checks. 


A somewhat similar problem in in- 
spection to which we have also applied 
Magnaflux is that of detecting head 
checks in rail. Although this problem 
may not be common on some railroads 
it is on ours because of the heavy grades 


cause excessive loads to be imposed on 
the gage-corner side of the low rail. 
Using the portable hand inspection unit 
we can determine the depth and width 
to which the head checks have pro- 
eressed. When the depth has reached 
a certain amount we know that the rails 
are in danger of failure and they are, 
therefore, removed from service. 


As an aid in carrying out the various 
inspection problems encountered by our 
track forces we have placed a portable 
Magnaflux kit in the hands of all our 
track inspectors and all roadmasters. 
The plan eventually is to send such kits 
to all section forces. This unit consists 
of a tin box containing an Alnico mag- 
net, a rubber bulb with a spray head, 


990 BULLETIN OF THE INT. RatLway CONGRESS ASSOCIATION 


and a can of Magnaflux powder. In 
some cases where web cracks have de- 
veloped the Alnico magnet and_ the 
Magnaflux powder have been used to 
bring them out. However, most cracks 
of this type can be seen by the track 
inspection forces due to the bleeding of 
the metal. 


What about fillet cracks ? 


A special problem that has arisen on 
our railroad during the last several 
years, which has been solved with the 
aid of Magnaflux and another testing 
means that will be described later, is 
presented by the development of fillet 
cracks on the high sides of curves in 
rails only three to four years old. These 
cracks, some of which were located with 
the aid of Magnaflux, have occurred at 
random locations in the rail, and were 
not continuous. Their presence could 
not be explained at the time by any con- 
dition of the track or by the particular 
location of the rail in the curve. 


To determine the cause of these cracks 
we employed a procedure involving the 
use of a product known as Stresscoat. 
This is a coating that is applied to the 
surface of the object under test. The 
nature and approximate extent of the 
stresses in the object are indicated by 
the action of the coating. For instance, 
if the object is loaded in compression, a 
flaking action will occur in the Stress- 
coat, while, if it is loaded in tension, 
cracks will appear in the coating at 
right angles to the direction of the ap- 
plied load. 

Tests were made with the Stresscoat 
at four different curves. Both sides of 
three rails on the high side of the curve 
were sprayed with the material and in- 
stalled in each curve. For a 24-hr. per- 
iod the rails were then examined after 
the passing of every train. It was 
found that on curves of 3 deg. and over, 
on which the speed of certain locomo- 
tives was restricted to 45 m.p.h., the 
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operation of these locomotives at a 
speed in the neighbourhood of 55 m.p.h. 
caused a compression flaking of the 
Stresscoat in the fillets on the field side 
of the outer rail and the formation of 
tension cracks in the fillets on the op- 
posite side. The magnitude of the 
stresses thus indicated is shown by the 
fact that a stress of 65 000 Ib. per sq in. 
in compression was required to produce 
the flaking of the Stresscoat that was 
noted in the outside fillets of the rails. 


Inspecting track tools. 


Another application in which Magna- 
flux is being used to good advantage on 
the D.&R.G.W. is the inspecting of track 
tools for defects. The program for do- 
ing this calls for inspecting all new tools 


Showing defects found by Magnaflux in 
a chain link, 


as they are received; of all reclaimed 
tools, both before and after reclaiming; 
and of all tools in use on a_ periodic 
basis. The latter inspection was under- 
taken at the request of our safety depart- 
ment as the result of injuries occurring 
because of defective tools. For making 
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the inspections the portable testing unit 
is used, being turned over to the road- 
masters and track inspectors for this 
purpose at intervals. 


Regarding the inspection of reclaimed 
tools, it is our experience that many 
blacksmiths will try to reclaim tools 
almost regardless of their condition. 
This is economic waste, and to prevent 
it we have established the practice of 
inspecting such tools before they are re- 
claimed, and discarding those that are 
in bad condition. For the purpose of 
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handled, caused by defective chains. 
The plan is for each chain to be inspect- 
ed every six months, being sent for this 
purpose to the nearest shop having a 
Magnaflux testing unit. The procedure 
is to wrap the magnetizing cable around 
the chain and then blow the powder on. 
Any defects found of a transverse nature 
causes the chain to be automatically 
scrapped. 

The testing of so-called electric-weld- 
ed alloy chains presents something of a 
special problem. On inspecting new 


Showing defects found by Magnaflux in a sledge hammer, 


inspecting tools both before and after 
reclamation we have installed a small 
tool inspection unit in our research 
laboratory. 


Defects in chains. 


Still another application of Magnaflux 
on our road, which was also instituted 
at the request of the safety department, 
is the periodic testing of all the chains 
used by the maintenance, car, mechan- 
ical and freight-handling departments. 
This form of inspection was undertaken 
as a result of a number of accidents in- 
cluding damage to materials being 


chains of this type an indication is 
sometimes obtained at the electric welds 
when actually there is no defect. By 
cutting several of these open and mak- 
ing a study of them we have been able 
to establish a standard of what is ac- 
ceptable and what is not, and have ac- 
quainted our Magnaflux operators with 
these findings. In other words, the 
successful testing of such chains requires 
that the operator have a background of 
knowledge and experience on which to 
base his judgment. Incidentally, an im- 
portant aspect of all use of Magnaflux is 
the ability to make a proper interpreta- 
tion of the findings. 


i) Get AWS hd 


The development of locomotive power at speed." 


(The Railway Gazette, April 11, 1947.) 


The mean effective pressure in a loco- 
motive cylinder can readily be calculat- 
ed for any given steam conditions, valve 
events, and clearance, assuming only the 
back pressure during exhaust. The cal- 
culated mean effective pressure is in- 
dependent of the speed, so that the in- 
dicated horsepower derived from _ it 
would be directly proportional to the 
speed. In practice, the mean effective 
pressure falls as the speed increases, and 
it is this increasing deviation from the 
ideal which may limit the power of the 
locomotive as effectively as the capacity 
of the boiler. 


Progress in fifty years. 


Fifty years ago, the attenuation of the 
indicator diagram at express speed was 
so great and so variable as to render any 
conclusions to be drawn from calculated 
mean efifective pressures of purely aca- 
demic interest. 

To-day, the rate of deviation of the 
mean effective pressure with increase of 
speed still varies widely, and is the 
most important characteristic of the en- 
gine, but in the best designs it has been 
reduced to such an extent that an ana- 
lysis such as that attempted in the first 
part of the paper, of the relationship be- 
tween mean effective pressure and the 
boiler pressure, cut-off, and clearance, 
together with the corresponding cyl- 
inder efficiencies, becomes of great 
practical importance, especially in de- 
signing locomotives for the relatively 
higher pressures now being adopted. 


With the paper, are basic data graphs 


giving calculated mean effective pressu- 
res for all steam pressures from 120 lb. 
per sq. in. to 320 lb. per sq. in., and over 
the whole range of economical cut-offs 
from 5 per cent. to 50 per cent. They 
also give the data for percentage clear- 
ance spaces from 5 to 15 per cent. The 
relative efficiencies are plotted over the 
same range of boiler pressures and cut- 
offs for 5, 10 and 15 per cent clearance 
respectively. 

These curves show that, with the same 
clearance, it is necessary for a locomo- 
tive with a boiler pressure of 250 lb. per 
sq. in. to ‘be worked at effective cut-offs 
from 20 to 30 per cent. of the stroke 
shorter than a locomotive with a boiler 
pressure of 180 lb. per sq. in., in order 
to maintain the same relative cylinder 
efficiency. In other words, if a locomo- 
tive with a steam pressure of 250 lb. per 
sq. in. is normally worked at the same 
effective cut-off as a locomotive with a 
pressure of 180 lb. per sq. in., say, 15 per 
cent. cut-off at full speed, the relative 
cylinder efficiency will be 7 per cent. 
less. 

In view of the fact that the corres- 
ponding Rankine cycle efficiencies for 
the two pressures jare 20.38 and 18.4 per 
cent. respectively, this means that the 
effect of the reduced expansion ratio 
nearly nullifies the gain in efficiency 
due to the higher pressure, the respective 
cylinder thermal efficiencies being 17.3 
and 17.0 per cent. 


Owing to the effect of clearance, it is 
theoretically impossible under normal 
running conditions at speed to realise 


(*) Abstract of a paper presented by Mr. E 
to the Institution of Mechanical Engineers on 


. L. Diamond, M.Sc. (Eng.), A.M.I.Mech.E., 
February 21. 
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the higher cylinder thermal efficiencies 
associated with higher steam pressure, 
as compared with locomotives of lower 
boiler pressure equipped with modern 
valve gears permitting early cut-off 
working, unless compound expansion is 
adopted. It should be said that boiler 
pressures have ‘been increased primarily 
in order to increase the power obtain- 
able within the limits of the prescribed 
loading gauge and axle weight; but any 
limitation of efficiency is likewise a li- 
mitation of power. 

Another graph completes the basic 
data by jgiving the steam consumption 
per indicated horsepower-hour over the 
full range of steam pressures and cut- 
offs for 5, 10 and 15 per cent. clearance 
respectively. These graphs present the 
net effect of the changes in opposite di- 
rections of the Rankine efficiency and 
the relative efficiency respectively. 

Dalby’s straight-line law (*) for the 
deviation of mean effective pressure 

— 
where c and Db are constants for a par- 
ticular engine and cut-off, implies that 
the mean effective pressure falls steadily 
to zero. 

With superheater engines, at any rate, 
this is contrary to experience. Curves 
for mean effective pressure are plotted 
for a diverse and representative range of 
locomotives in the paper, and the plotted 
points, generally, show a rapid drop 
from the calculated mean effective pres- 
sure in the initial stages and tend to 
straighten out later. 

Such curves correspond to a simple 
exponential law, the diminution of mean 
pressure being proportional to some 
power of the speed of revolution less 
than unity : 


By = Pe 


where P,, is the mean effective pressure 
at N r.p.m., P, is the calculated basic 


C => 100) 


__ kN*/x 


(*) Proc. Inst. C.E., 1905, vol. 164, p. 329. 
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mean effective pressure read from the 
graph, and k is a constant characteristic 
of the particular locomotive. Trial and 
error showed that 1/x does not vary 
greatly over the whole range of curves, 
and that the error involved in taking as 
a mean the square root of N was gen- 
eraly within the scatter of the points. 
It was also found that k is a fairly 
constant proportion of P, for any parti- 
cular engine, so that the equation of the 
curves reduces to the convenient form 


1 
Pn= Pe = N 


The value of k in this equation is 
shown for every curve plotted, together 
with the mean value in the form of a 
« Characteristic power equation » for 
each locomotive, on the diagrams. 


Estimating power at speed. 


This equation not only gives more ac- 
curate results over a wide range of 
speed for superheater locomotives than - 
Dalby’s law, but is a more accurate 
guide in estimating the power at speed 
of a projected design than either Cole’s 
constants or the Kiesel formula, with its 
illogical basis in tthe boiler, provided 
appropriate values of the constant k are 
taken. Each designer can establish such 
values fairly closely from indicator dia- 
grams from his own previous designs, 
but for general use the following values 
are suggested : 


Type of engine. 


Simiple-expansion with short-lap valve 
gear, piston or Slide valve. . . . . 25 

Simple-expansion with RET valve 
gear, piston valves. . . 45 


Simple-expansion with modern design of 
poppet valives and steam passages of 
maximum section 


Compound locomotive with short-lap 
valve gear, ‘piston or slide valves . . 30 

Compound locomotive with long-lap 
valve gear, piston valves . . 50 


Compound locomotive with moder n de 
sign of poppet valves and steam cir- 
cuit of maximum section. ... . 80 
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The value of P, may be read directly 
from the curves in the paper, but the 
method will give greater accuracy if the 
value is calculated exactly for the point 
of compression appropriate to the parti- 
cular valve-gear design adopted. The 
assumed exhaust pressure of 18 ib. per 
sq. in. abs. must not be modified, how- 
ever, as this would alter the basis of the 
constants. The higher the value of k, 
that is, the more nearly horizontal the 
mean pressure curve and the shorter the 
cut-off, the more necessary is it that P, 
should be accurately determined. 

Dalby’s law involved two constants, 
neither of which could be used indepen- 
dently as a criterion of performance. 
The advantage of a single constant is 
obvious, but since it has to accommodate 
two different classes of loss, namely, the 
pressure drop during steady flow be- 
tween boiler and valve gear, and the 
complex cyclic losses between valve gear 
and atmosphere, any abnormal relation- 
ship between the two will be shown up 
by the fact that no value of k will give 
a curve conforming with the mean line 
through the observed values of mean 
effective pressure. 

If, on the one hand, the drop of pres- 
sure in the steam chest is relatively 
small, but the steam distribution is bad, 
the slope of the plotted points will be 
steeper than the exponential curve given 
by the characteristic power equation, 
and will, in fact, conform more nearly 
to Dalby’s straight lines. On the other 
hand, if the valve gear gives a good 
steam distribution, but there is an exces- 
sive pressure drop through the super- 
heater and main steam pipes, or exces- 
sive clearance, then the exponential 
power curve will be steeper than the 
mean slope of the observed mean effec- 
tive pressures. Examples of both kinds 
of abnormality are given in the paper. 


Abnormal losses. 


In well-designed locomotives such ab- 
normalities generally do not occur, and 
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the characteristic power equations fit 
closely the observed values of mean ef- 
fective pressure over the normal range 
of speed. It may be reasonably claimed, 
therefore, as an jadditional advantage of 
this method of plotting characteristic 
power curves, that it shows up at once 
such abnormal losses. 

To determine the value of k, and 
hence to plot these curves, a value of 
mean effective pressure P,, at a speed of, 
say, N = 250 r.p.m., should be adjudged 
as falling on the average line through 
the available data for a particular cut- 
off. (One observed value only can be 
taken if no others are available, though 
the scatter of the points in the diagrams 
in the paper shows that this may give 
misleading results.) The value of k is 
then given by 

k } eee VAIN 

Pe is Ph 
f. being read off from curves of calcu- 
lated mean effective pressure in the 
paper. 

It is sometimes found that the value 
of k for very short cut-offs differs con- 
siderably from the average value for 
other cut-offs. Such abnormal values 
should be ignored in determining the 
characteristic power equation because 
(a) no locomotive is designed to give 
maximum power at the shortest cut-offs, 
and (b) the probable error in evaluating 
P.. increases with short cut-offs, mainly 
on account of the increase in the propor- 
tion of clearance steam. 

The characteristic power equation gi- 
ves the mean effective pressure, and 
hence the power at any speed for a par- 
ticular cut-off. The reason why other 
proposed power formule have been re- 
lated to the boiler is to eliminate this 
condition, and to give the maximum 
horsepower of which the locomotive as 
a whole is capable, or the power at a 
specified rate of evaporation. 

The author contends that this is fun- 
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damentally wrong in principle. The 
first section of the paper shows how 
greatly the economy of the engine is 
affected, provided the steam distribution 
is good, by the relationship of cut-off 
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pressure he is using. The data in the 
paper will facilitate such determination. 

The logical procedure, therefore, is to 
state the power of the locomotive at that 
specified cut-off, and to design the boiler 


400 


The values of & in the characteristic power equation for each locomotive are given alongside 
the corresponding curve. 


1. Midland 4-4-0 locomotive 
(1917). 

Original P.O. compound superheater Paci- 
fic locomotive (1909). 

3. Pennsylvania K4S locomotive in original 
form. 

Pennsylvania K2A locomotive. 


Pennsylvania E6S locomotive. 


superheater 


to 


and clearance to boiler pressure. The 
good designer will choose the dimen- 
sions of his engine to enable it to give 
the maximum continuous power requir- 
ed at an economical cut-off for the steam 


6. L.M.S. rebuilt « Royal Scot» locomotive. 
Pennsylvania K4:S locomotive rebuilt with 
Franklin poppet valve gear. 
8. Rebuilt P.O. compound locomotive No. 
3705 (Chapelon). 
9. Pennsylvania Tl locomotive with Franklin 
poppet valve gear. 


~T 


to supply sufficient steam to feed the 
engine at that cut-off at the highest 
contemplated speeds, taking a maximum 
rate of evaporation appropriate to the 
design of the boiler, and not a fixed and 
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universal figure as was the practice of 
the German State Railways. 


Assessing test results. 


The coefficient k also offers a crite- 
rion whereby the test results of a com- 
pleted locomotive may be assessed. 
Thus, the accompanying diagram shows 
the performances of all the representa- 
tive locomotives referred to in the paper 
on an absolutely comparative basis by 
plotting the mean effective pressures as 
a percentage of the calculated mean ef- 
fective pressures. Comparative curves 
of mean effective pressure on a speed 
basis have frequently been published in 
recent years as a percentage of boiler 
pressure. Such curves, however, are not 
comparable, even if they are for the 
same nominal cut-off, because, as is 
shown in the first part of the paper, the 
percentage of the boiler pressure attain- 
able as mean effective pressure without 
loss will vary with the boiler pressure 
and ‘clearance for the same nominal cut- 
off. 


It is important to emphasise, however, 
that k is not a direct index of thermal 
efficiency, but rather of the power- 
weight ratio at high speed, which for 
railway operation is considerably more 
important. Such a coefficient derived 
from test results also should be related 
always to the designed characteristics of 
the locomotive, as these are subject to 
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practical limitations which the designer 
has to take into account. A high value 
of k, for instance, is not necessary for 
shunting or banking engines. 


The relationship of the coefficient k 
to the relative cylinder efficiency is of 
some interest in connection with the use 
of the data curves for steam consump- 
tion as a basis for boiler design. Com- 
parison with published test results’ 
shows that the minimum recorded steam 
consumptions are remarkably close to 
the figures given by the data curves for 
optimum conditions, except for early 
locomotives, like the Midland engine of 
1917, which have a low value of k. 
Even under conditions of relative in- 
efficiency, as at late cut-offs, agreement 
is good if allowance is made for the dif- 
ference. between nominal and effective 
cut-off. 


Test plant data, however, show that at 
any particular cut-off the steam con- 
sumption may vary by over 25 per cent. 
due to various causes, especially varying 
steam temperature and leakage, and that, 
generally, it is higher, the lower the 
speed. Moreover, in practice the con- 
dition of maintenance of a locomotive 
has an overriding effect on steam con- 
sumption, leakage being a principal fac- 
ter. A margin of at least 30 per cent. 
must, therefore, be allowed over the mi- 
nimum consumption given by the data 
curves, 


[ 621 .133.1 (.42) ] 


Conversion from coal to oil burning 


(From The Locomotive, February 15, 1947) 


Having referred in an editorial article 
to the principle of oil burning, we now 
propose to deal with some of the prac- 
tical considerations. 


The Great Western Railway propose 
to alter 172 locomotives, comprised as 
follows: 63 2-8-0 class 28xx; 84 4-6-0 
«Hall» class; 25 4-6-0 « Castle» class. 
These are in addition to the 44 engines 
(25 « Castles», 1 « Hall» and 18 2-8-0 
tender and tank) already converted un- 
der the Company’s own scheme _ to 
which reference has already been made 
in « The Locomotive » — vide page 178, 
Vol. LI. Fuel depots are to be installed 
at Old Oak Common, Reading, Didcot, 


Swindon, Bristol (Bath Road), Bristol 
(St. Philip’s Marsh), Newton Abbott, 
Newport (Ebbw Junction), Cardiff, 


Landore, Gloucester, Westbury, Banbury 
and Plymouth (Laira). These installa- 
tions are in addition to those already 
existing at Llanelly and Severn Tunnel 
Junction. The work is being pressed 
forward as materials become available. 


The L.M.S.R. intend converting 485 
engines, those selected being: Class 5 
4-6-0 mixed traffic 5; class 4 0-6-0 16; 
class 7 0-8-0 175; class 7 2-8-0 11; class 8 
2-8-0 245; 2-6-6-2 Garratt 33. The work 
is being carried out at Crewe, Derby and 
Horwich. The engines concerned will 
be employed on heavy freight duties and 
fuelling facilities will be available at 
Cricklewood, Willesden, Bletchley, Nor- 
thampton, Nuneaton, Crewe (South), 
Shrewsbury, Bath, Wellingborough, To- 
ton, Nottingham, Kirkby, Westhouses, 
Staveley, Hasland, Leeds, Normanton, 
Wakefield, Rose Grove, Mirfield, Farn- 
ley Junction, Newton Heath, Aintree, 
Lostock Hall, Swansea and Carlisle 
(Kingmoor). 


5 


The L.N.E.R. programme covers 450 
locomotives made up of Ministry of 
Supply and class 01, 02 and 04 2-8-0’s; 
J 39 0-6-0’s; K 3 2-6-0’s and Q 6 0-8-0’s. 
The numbers of each type are still to be 
confirmed. Oil depots will be at Hea- 
ton, Newport, York, Carlisle, St. Marga- 
ret’s, Temple Mills, Doncaster, March, 
Peterborough, Hornsey, Annesley, Col- 
wick, Woodfort and at each main Works. 

The Southern scheme provides for the 
alteration of 110 engines consisting of 
20 « West Country » class; 16 N 15 and 
H 15 classes; 34 N and U classes; 10 
Do wands (Eli eand ile OM classes: 
The work of conversion will be carried 
out at Eastleigh and Ashford. Oil stor- 
age facilities are to be provided at East- 
leigh, Exeter and Portsmouth. 

The London Passenger Transport 
Board has decided to convert Neasden 
generating station to oil firing and has 
commenced the work involved. 

Neasden has 6 pulverised fuel boilers, 
the first of which was due for conver- 
sion to oil burning before the end of 
1946. The remaining five will follow 
and will be completed in not less than 
18 months. It is estimated that when 
all these boilers are converted they will 
consume some 45 000 tons of oil a year. 
When the scheme is complete oil will 
be delivered from Purfleet in trains of 
twenty 10 ton tanks and each train load 
will be transferred, in approximately 
8 hours, into two 1600 ton storage 
tanks; when full these will contain 4-5 
weeks’ supply. 

The Ministry of Supply is providing 
all the necessary equipment for the conr- 
version of locomotives and has placed 
an order with The North British Loco- 
motive Co. Ltd., for 1192 sets of equip- 
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ment including firepans, brickwork, 
firedoors, manifolds, steam and oil pip- 
ing, valves, etc. In addition 715 oil 
tanks complete with heaters have been 
ordered from that Company, others will 
be supplied by Dockyards and Royal 
Ordnance Factories. 

The President of the L.M.S.R. has re- 
cently stated that the cost of converting 
the 485 engines to be altered by his 
Company will be in the region of 
£900 000. 


NOVEMBER 1947 


The burning of oil in this country. is 
not a new departure, as our readers will 
be well aware, in fact much pioneering 
was done here by Holden on the Great 
Eastern Railway. Later others tried oil 
but rather by way of a temporary expe- 
dient. The Great Western were first in 
the field in this new conversion scheme 
and they have rendered invaluable as- 
sistance by their conventional enterprise 
— to which tribute has been paid by the 
Minister of Fuel amongst others. 


MONTHLY BIBLIOGRAPHY OF RAILWAYS® 
L Hf * eae oe OF 


General Secretary of the Permanent Commission of the International Railway Congress Association. 


(NOVEMBER, 1947) 


016. 385. (02 ] 


I. — BOOKS. 


In French. 


1947 

ARJOT (R.). 

Les Chemins de fer en France. 
Paris, Didier éditeur. 1 vol. (16 x 23), cartonné de 
) pages. 
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OTTIEAU (C.). 
Tracgage des constructions métalliques et de chaudron- 
nerie. Cours pratique a l’usage des éléves des écoles 
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professionnelles, des traceurs, dessinateurs, contre- 
maitres et chefs de service. 
Paris, Dunod eéditeur. Tome I. 2 vol. (21 x 27). 


— Texte, VI-70 pages. II. — Planches, I-34 pages, 
édit. (Prix: ensemble, 150 fr. frangais.) 

Tome IT. 2 vol. (21 x 27). I. — Texte, VI-70 pages. 
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vol. (23 x 30) de 164 pages, nombreuses figures et 
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1947 

OREAU (Hi.). ; 

Caicul du ciment armé a fa flexion. Tables des lois 
MF 
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Paris (7°), en vente chez l’auteur, 4, avenue de Bre- 

uil. Trois brochures (21 x 41) de 42, 48 et 50 pages. 

-yix: 130, 140 et 110 fr. frangais. ) 
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LRICH (F.) & GLOOR (K.) 

Soudure électrique. Manuel de soudure a l’arc. 

Paris, Dunod, 92, rue Bonaparte, 1 vol. (15 x 21) de 
pages, avec 97 figures et 11 planches. (Prix: 160 fr. 


ancais. ) 
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WEINBERG (V.) & KRAVTZOFF (W.). 
Le béton précontraint. 
Paris, Dunod, 92, rue Bonaparte, 1 vol. (16 x 25), de 
VI-56 pages, 17 figures. (Prix: broché, 150 fr. frangais. ) 
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In English. 


1947 656 .212 .6 
ATHERTON (W. H.). 

Conveyors and cranes. 

London: Sir Isaac Pitman and Sons, Ltd., Parker 


Street, Kingsway, W.C. 2. (Price: 25s. net.) 


1947 385 (09 (.42) 
BARMAN (C.). 

Next station. A Railway plans for the future. 

London: Published for the Great Western Railway by 
George Allen & Union Limited, 40, Museum Street, 
W.C. 1 (8 4/4 x 7 in.), 113 pages. Illustrations in line 
and colour. (Price: 5s. net.) 


1947 
BARROWS (E. J.). 
Industrial high-voltage distribution. 


621 .332 (.42) 


London: Sir Isaac Pitman and Sons, Ltd. (Price: 
15s. net.) 
1946 623 


BOND (EF. 8.) 
Standard military railway bridges. 
London: The Railway Gazette, 
Westminster, S. W. 1. (Price: 5s.) 


1947 
BROWN (S. P.). 
Air conditioning and elements of refrigeration. 
London: McGraw Hill Publishing Co, Ltd., Aldwyck 
House, Aldwyck, W. C. 2. (Price: 30s.) 


1947 
DAVIES (H. J.). 
Precision Workshop Methods. 
London: Edward Arnold and Company, 41-43, Maddox 
Street, W. 1. (Price: 40s. net.) 


33, Tothill Street, 
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ience », by L. Werssensruca, in the number for November 1897, of the Bulletin of the International Railway Congress, p, 1509). 
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1947 621 132 1 (.42) 
GREY (R. L.). 


Great loco story. 


Huddersfield: Quadrant Publications, 390. Wakefield 
Road. (Price: 2s.7d. post free.) 
1947 ug 621 13 (09 


KIDNER (R. W.). 
The development of the railway locomotive, 1886-1946. 


Chislehurst (Kent): The Oakwood Press, 50, White 
Horse Hill. (7 1/4 x 4 3/4 in.), 58 pages + 12 pages 
plates. (Price: 63. net.) 

1947 621 .335 (.42) 


London Transport. Its locomotives. 
Compiled by P. DENSHAM. Published by the Authors 


at 67, Sussex Road North Harrow, Middx. (5 1/2 x 
4 1/4 in.), 34 pages. Mlustrated. Paper covers. (Price: 
1s.6d. ) 

1947 385 (O71 (.42) 


Practical hints fer footplate men. 

London: Southern Railway, General Manager’s Office, 
Waterloo Station, 8. E. 1. (6 1/2 x 4 in.), 72 pages. 
Gratis to all Southern Railway Company’s enginemen. 
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In French. 


Bulletin de la Société des Ingénieurs civils 
de France. (Paris.) 


s 
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de France (mémoires), 


1946 
Bull. de la Soc. des Ingén. 
Tas@amley Ds) 409. 
RICARD (J.). — L’évolution des centrales thermiques 
depuis 1939. (10 000 mots & fig.) 


clv. 


Bulletin de Union Internationale 
des Chemins de fer. (Paris.) 


1947 621 13 

Bulletin de Union Internationale des Chemins de fer, 
mai; p. 125. 

CHAN. — La locemotive 4 vapeur. Technique de con- 


struction et description des principaux matériels. 
mots & tableau.) 


(5 000 


1947 621 .431 .72 (.44) 
Bulletin de |’?Union Internationale des Chemins de fer, 
Mat, p. 129. 
TOURNEUR. — L’état actuel de la traction Diesel en 
France. (5 000 mots.) 


1947 621 .431 .72 (.481) 
Bulletin de l’?Union Internationale des Chemins de fer, 
mai, p. 162. 
THUNE HOLM (E.). — Les trains automoteurs des 
Chemins de fer de Etat norvégien. (3 500 mots.) 


— PERIODICALS. 


4 3/4 in.), 64 pages. Ilustrated. (Price: 2s.6d. per issue 


1947 656 .28 (. 
Railway Accidents. Legislation and statistics, 18 
1924, | 
London: The Railway Gazette, 4535, Tothill Stred 
Westminster S. W. 1, 54 pages foolscap folio in pay 
cover. (Price: 5s.) 
= | 
1947 385 (| 


The Railway Digest. 
London: George Lapworth & Co, Ltd., 
Sicilian Avenue, Southampton Row, W. C. 1. 


Vernon Hous 


(7 1/4 
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In Spanish. 


1947 625 .7 (.8: 

Memoria. — Administracién Generai de Vialidad } 
cional (Republica Argentina), 1944-1945. Tomo I. 

Buenos-Aires. 1 vol. (17 1/2 x 27), 472 paginas, a 
dros & figuras. 


1947 656 .211 (.43 
Balletin de VUnion Internationale des Chemins de f/f 
juin, p. 156. 


OSTERSETZER (B.). — La reconstruction des si 


de Vienne. (2200 mots & carte.) 

1947 656 .235 "| 
Bulletin de |;Union Internationale des Chemins de fy 

juin, p. 159. 

MERMET. — La nouvelle tarilication des marchan) 
ses de la 8. N. C. F. (6000 mots, tableaux & fig.) 

1947 656 oi 
mH, de Union Internationale des Chemins de f 

juin, 166. 

Le olin de modernisation des transports intériet 
francais. (4500 mots & tableaux.) 

Bulletin des C.F. F. (Berne.) 
1947 3i 


Bulletin des C. F. F., 
STHIOUL (Ch.). 
(1 600 mots & fig.) 


1947 385. (09 .3 (.49: 
Bulletin des C. F. F., n° 8, aoat, p. 118. 
Le premier train suisse. (3500 mots & fig.) 


1947 385 | 
n° 8, aout, p. 126. 


Bulletin des C. F. F., 
— L’importance des chemins de f 


MEYER (H. R.). 
pour l’économie nationale. (2000 mots & fig.) 
385. (09 .3 (.49. 


1947 
Bulletin des C. F. F., no 9, septembre, p. 131. 
Centenaires, mais éternellement jeunes. (Fétes du Ce 


tenaire des C. F. F. suisses.) (4.000 mots & fig.) 


n° 7, juillet, p. 98. 
— Evolution des chemins de f 


Sue ye 


Génie Civil. (Paris.) 


1947 62. (01 
mie Civil, n° 5214, ler octobre, p. 370. 

4AURENT (P.). — Le calcul et Vexpérience en résis- 
uce des matériaux. (4500 mots & fig.) 


1947 the 621 .436 
mie Civil, n° 5214, ler octobre, p. 373. 

SEULEYAN (L.). — Les moteurs Diesel légers « Mul- 
lex » pour grandes puissances. (5 000 mots & fig.) 


1947 

mie Civil, n° 5214, ler octobre, p. 379. 
Appareil électromagnétique pour la vérification des tu- 
; de chaudiéres. (800 mots & fig.) 


621 .116 


L’Industrie des voies ferrées 
et des transports automobiles. (Paris.) 


1947 621 .431 .72 (.44) 
mdus. des Voies ferrées et des Transp. automobiles, 
septembre, p. 136. 

ZENS. — Autorails légers pour voie normale a faible 
fic, (2000 mots & fig.) 


L’Ossature métallique. (Bruxelles.) 


1947 624 .32 (.45) 
Issature métallique, septembre, p. 367. 
Reconstruction du pont de Crémone (Italie). (2000 
ts & fig.) 

1947 624 .61 (.493) 


Issature métallique, septembre, p. 371. 
TORMIDAS (A.). — Le cintre métallique du pont des 
ches a Liége. (1600 mots & fig.). 


1947 624 .2 
Jssature métallique, septembre, p. 3576. 
TTIMOSHENKO (S. P.). — Théorie de la flexion, tor- 
n et flambage des barres 4 parois minces et a section 
verte. (12000 mots & fig.) 


Revue de |’Association francaise 
des Amis des Chemins de fer. (Paris.) 


1947 385. (09 (.42) 
vue de l’Ass. fr. des amis des Ch. de fer, n° 144, 
mai-juin, p. 49. 

3aron VUILLET & CATRE (D.). — Les Chemins de 
britanniques et l’aprés-guerre. (3 000 mots, tableaux 


ig.) 


625 1 (.44) 
de fer, n° 144, 


947 

vue de |’Ass. fr. 
mai-juin, p. 59. ; 
JESNUES (G.). — La section Brive-Cahors de la ligne 
Paris 4 Toulouse. (2 000 mots, tableau & fig.) 


des amis des Ch. 


1947 
Revue de |’Ass. fr. 
mai-juin, p. 64. 
VILAIN (L. M.). — Un projet de locomotive a grande 
vitesse, type « Atlantic », 4 deux chaudiéres, de la Com- 

pagnie d’Orléans (1897). (1100 mots & fig.) 


1947 O22 lee) 
Revue de |’Ass. fr. des amis des Ch. de fer, n° 145, 
juillet-aott, p. 77. 


621 132 3 (44) 
des amis des Ch. de fer, n° 144, 


Baron VUILLET. — Les locomotives des Chemins de 
fer de IU. R. S. S$. (6000 mots, tableaux & fig.) 
1947 , 629 113 .62) (473) 


Revue de |’Ass. fr. des amis des Ch. de fer, n° 145, 
juillet-aott, p. 89. 
CAIRE (D.). — L’engin moderne par excellence des 
transports urbains: le P.C.C. car. (4000 mots, tableaux 
& fig.) 


Revue de l’Ecole polytechnique. 
(Bruxelles.) 


1946 621 332 
Revue de |’Keole polytechnique, février, p. 35. 

POPLIMONT (M.). — Le calcul mécanique des lignes 
a suspension caténaire (suite). (4000 mots & fig.). 


Revue générale des chemins de fer. (Paris.) 
1947 621 .335 (.44) 


Revue générale des chemins de fer, juin, pp. 181, 185, 
190 et 203. 

;ARREAU. — Les locomotives électriques a six essieux 
moteurs. Conception et étude des prototypes CC et BBB. 
(2 000 mots & fig.) 

THOMACHOT. — Les locomotives électriques a six 
essieux moteurs. Le prototype CC. — Partie mécanique. 
(2.000 mots & fig.) 

HEIDMANN. — Les locomotives électriques a six es- 
sieux moteurs. Le prototype CC. — Equipement électri- 
que. (6000 mots & fig.) 

ROSSIGNOL. — Les locomotives électriques a six es- 


sieux moteurs. Le prototype CC. — Moteurs de traction. 
(1 300 mots & fig.) 
1947 656 234 


Revue générale des chemins de fer, juin, p. 205. 
RETOURNARD. — Le tarif international 4 coupons 


pour le transport de voyageurs et de bagages. (4 000 
mots. ) 
1947 625 .258 


Revue générale des chemins de fer, juin, p. 209. 
Evolution de la technique du frein magnétique sur 
rails. (1000 mots & fig.) 


1947 623 (.44) & 624 .32 (.44) 
Revue générale des chemins de fer, juillet, p. 217. 

Destructions et reconstructions sur les Chemins de fer 
francais (suite). 

JUNIET, — he viaduc de la Mulatiére. (4000 mots 
& fig.) 


Ls Shi y 


1947 621 .132 .1 (.42) & 621 .132 .3 (.42) 
Modern Transport, August 30, p. 15; September 27, 


oF . 
POULTNEY (EK. ©.). — Landmarks of express loco- 
motive progress. Four-coupled express passenger, — Parts 
I & IL (3000 words & fig.) 


1947 625 .617 (.42) 


Modern Transport, September 6, p. 6. 
New Glasgow tramcar. Use of most modern equipment. 
(1 500 words & fig.) 


1947 625.232 (.42) 
Modern Transport, September 6, p. 16; October 4, p. 20. 

British Railway carriages. 41. — A ten-wheeler and 
others. 42. — Wolverton & Derby (to be continued). 
(1 800 words & fig.) 

1947 625 .232 (.42) 


Modern Transport, September 13, p. 3. 

Railway dining de luxe. Improvement in kitchen de- 
sign. (800 words & fig.) 

1947 656 .222 .1 (.41) 
Modern Transport, September 14, p. 12. 

MACARTNEY ROBBINS (J.). — Good running on 
the Great Northern Railway (Ireland). A footplate jour- 
ney on the Enterprise Express. (600 words & fig.) 


1947 625 .26 (.42) 
Modern Transport, September 20, p. 3. 

Special production layout at L. M. S. Derby works. 
For the construction of all-steel mineral wagons. (2 200 
words & fig.) 


1947 621 .132 .3 (.42) 
Modern Transport, September 20, p. 9. 
New series of Southern light Pacilics. 


fig.) 


1947 625 .617 (.73) 
Modern Transport, September 27, p. 8. 

New Chicagé trains, Use of P. C. C. equipment. (400 
words & fig.) 


1947 385 (09 (.42) 
Modern Transport, September 27, p. 9. 

Story of G. W. R. Present difficulties and new deve- 
lopments. (2900 words.) 


(800 words & 


Railway Age. (New York.) 


1947 625 .28 (.73) 
Railway Age, August 23, p. 43, August 30, p. 41. 

KIEVER (P. W.). — An evaluation of railroad motive 
power. (4300 words & fig.) 

1947 697 (.73) 


Railway Age, September 6, p. 55. 
PARK (P. 8.). — Radiant heating and its application 
to a passenger station. (1400 words & fig.) 


1947 656 .254 (.73) 
Railway Age, September 6, p. 57. 


ABBOTT (J. A.). — Radio facilitates terminal opera- 
tions. (1400 words & fig.) 


/ 
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1947 ‘ 
Railway Age, September 6, p. 60. | 

French National Railroads fight disease with clinics 

\ 

| 

| 
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on wheels. (1 200 words & fig.) 


1947 
Railway Age, September 14, p. 62. 
An all-purpose shop for Diesel power. (2000 words 
& fig.) i 
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—— 


1947 
Railway Age, September 13, p. 71. { 
Mechanization of freight station simplifies L. C. L: 
handling. (1 000 words.) 


656 225 (.73) 


1947 
Railway Age, September 14, p. 82. 
1 500-H.P. Diesel-electric road switcher. (1 500 words: 


& fig.) 


621 .431 .72 (73) 


1947 
Railway Age, September 13, p. 84. 
Washer for electric locomotives. 


| 

621 .198 3 (.73}f 

i 

(400 words & fig.) 
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Railway Gazette. (London.) | 


1947 625 144 4 (.42 
Railway Gazette, No. 5, August 1, p. 122. 

L. M. S. R. Permanent way developments. 2. — Pro 
gress with measured shovel packing. — Renewals by 
crane. (600 words & fig.) 


1947 621.132.7194 
Railway Gazette, No. 5, August 1, p. 123. 

Heavy-shunting locomotives for dock work. Specialised 
design for Indian conditions. (1500 words & fig.) 


1947 
Railway Gazette, No. 5, August 1, p. 126. 
New developments in air brakes. (800 words & fig.) 


1947 
Railway Gazette, No. 6, August 8, p. 144. 
L. M. S. R. motive power organisation. (800 words. 
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: 


1947 621 335 (.42 
Railway Gazette, No. 7, August 15, p. 178. 
: Battery locomotives of London Transport. (1000 word 
Ww fig. ) 


| 

1947 625 144 4 (.42y 
Railway Gazette, No. 7, August 15, p. 181. . 
L. M. S. R. permanent way developments. — 3. Large» 
scale use of welding to expedite track repairs. (1 200 
words & fig.) 


1947 625 .13 (.42] 
Railway Gazette, No. 7, August 15, p. 183. 


Railway assistance for hydro-electric scheme, (800 
words & fig.) 
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1947 656 .281 (.42) 
ailway Gazette, No. 7, August 15, p. 190. 

Ministry of Transport accident report. Byfleet, Sou- 
ern Railway : December 27, 1946. (2000 words & fig. ) 


1947 385 (09 (.54) 
ulway Gazette, No. 8, August 22, p. 200. 

The structure of Indian Railway Organisation, ( 1 800 
ords. ) 


1947 
ailway Gazette, No. 8, August 22. p. 206. 
Practical lessons in bridge caisson sinking. 
fig. ) 


624 .1 (.42) 
(800 words 


1947 621 .335 (.42) & 621 .431 .72 (.42) 
uilway Gazette, No. 8, August 22, p. 207. 
High-speed Diesel-electric locomotives for 
ern Railway. (300 words & fig.) 


1947 385 (09 (.42) 
ailway Gazette, No. 8, August 22, p. 208. 
The Railways of Denmark. (1000 words & fig.) 


1947 625 .144 .4 (.42) 
uilway Gazette, No. 8, August 22, p. 211. 

An automatic tamping machine. A 60-ft rail length of 
ack tamped in six minutes. (1200 words & fig.) 


the Sou- 


1947 621 .133 .1 (.42) 
ailway Gazette, No. 9, August 29, p. 228. 
German experience with pulverised coal. (600 words.) 


1947 621 431 .72 (.54) 
1ilway Gazette, No. 9, August 29, p. 237. 

Rail-guided vehicles on concrete track. (800 words & 
) 
1947 621 .133 .3' (71) 
ilway Gazette, No. 9, August 29, p. 239. 
All-welded locomotive boiler construction, 
cific Railway. (1200 words & fig.) 


Canadian 


1947 621.132 .7 (42) 
ilway Gazette, No. 9, August 29, p. 242. 
A one-man petrol shunter. (400 words & fig.) 


1947 385 (09 (.42) 
ilway Gazette, No. 10, September 5, p. 262. 
Nationalisation of Railways: Railway Workers’ Control. 
JO words & fig.) 


1947 625 .144 .4 (.89) 
ilway Gazette, No. 10, September 5, p. 266. 
Track renewal on the Central Uruguay Railway. 
rds & fig.) 


1947 656 .283 (.42) 
ilway Gazette, No. 10, September 5, p. 275. 

Ministry of Transport Accident Report : Gidea Park, 
N. E. R., January 2, 1947. (2400 words & fig.) 


(1 400 


1947 385 (09 (.42) 
ilway Gazette, No. 11, September 12, p. 285. 
sir Alan Mount’s Annual Report. (2 200 words.) 


1947 ' 621 .335 (.494) 
tailway Gazette, No. 11, September 12, p. 294. 

New Rhaetian Railway electric locomotives. (400 words 
& fig.) 


1947 


621 .335 (.42) 


| Railway Gazette, No. 11, September 12, p. 295. 


Attachment of pinions to armature shafts. (300 words.) 


1947 656 .254 (.944) 
Railway Gazette, No. 12, September 19, p. 318. 

BARTON (W. C.). — Signal and telecommunication 
systems in New South Wales. (800 words.) 


1947 625 .232 (.42) 
Railway Gazette, No. 12, September 19, p. 319. 

New passenger stock for Southern Railway. Waterloo- 
Bournemouth service. (1800 words & fig.) 


1947 625 .142 .2 (.67) 
Railway Gazette, No. 12, September 19, p. 525. 

Creosoting sleepers for tropical railways. (600 words 
& fig.) 

1947 656 .283 (.42) 
Railway Gazette, No. 12, September 19, p. 332. 

Ministry of Transport accident report. (1400 words 
& fig.) 

1947 621 .133 .1 (.42) 
Railway Gazette, No. 15, September 26, p. 349. 

G. W. R. standpipes for refuelling with oil. 
words & fig.) 


(800 


1947 624 .7 (.42) 
Railway Gazette, No. 15, September 26, p. 353. 

Reconstruction of Adams viaduct, L. M. S. R. 
words & fig.) 


(800 


University of Illinois Bulletin. (Urbana.) 


1946 62. (01 & 385. (072 
University of Ilimois Bulletin. June 1, p. 9. 
Steam turbine blade deposits. (90 pages, tables & fig.) 


1946 625 .143 .3 (.73) 
University of Illinois Bulletin, July 11, p. 3. 

CRAMER (R. E.) & JENSEN (R. S.). — Twelfth 
progress report of the joint investigation of failures in 
railroad rails in service and their prevention, (4 200 
words, tables & fig.) 


1946 625 .143 .4 (.73) 
University of Illinois Bulletin, July 11, p. 16. 

ALLEMAN (N. J.). — Fourth progress report of the 
rolling-load tests of joint bars. (4400 words, tables & 
fig. ) 

1946 625143 Roe Cis) 
Jniversity of Hlinois Bulletin, July 11, p. 30. 

CRAMER (8. E.). — Fourth progress report of the 
shelly rail studies at the University of Illinois. (700 
words, takles & fig.) 


angst 5 ake 


In Danish. (= 439.81.) 


Ingenigren. (Copenhagen. ) 


1947 656 .222 .5 (.489) = 439 .81 
Ingenigren, n° 20, p. A. 221. 

FORCHHAMMER (0O.). — Improvement of the sub- 
urban traffic of Copenhagen. (1 900 words.) 


Sikringsteknikeren. (Copenhagen.) 


1947 656 .25 (.42 + .44) = 439 .81 
Sikringsteknikeren, n° 5, March, p. 265 and n° 1, Sep- 
tember, p. 275. 
ROBERG (J.). — Report on a visit to London and 
Paris relating to the construction of signalling and safety 
installations. (9 500 words & fig.) 


In Spanish. 


Ferrocarriles y Tranvias. (Madrid.) 


1947 656 .257 
Ferrocarriles y Tranvias, abril, p. 134. 
ALMARAX (E. S.). — Puestos eléctricos con mando 


electro-mecinico de las agujas. 


(5 000 palabras & fig.) 


1947 625 144 1 
Ferrocarriles y Tranvias, abril, p. 138; mayo, p. 190. 

HOFFMANN (Ha O.). — El problema de la via con 
carriles largos, (8 000 palabras & fig.) 


1947 
Ferrocarriles y Tranvias, mayo, p. 175. 
PEREZ MARTINEZ (J.). — Los servicios de viajeros 
en Norteamérica. (1600 palabras & fig.) 


625 .23 (.73) 


1947 
Ferrocarriles y Tranvias, mayo, p. 180. 
DE VILLOTA (M.). — Ideas generales sobre el auto- 


matismo del escape en los locomotoras de vapor. (7 000 
palabras & fig.) 


621 .133 .5 


1947 
Ferrocarriles y Tranvias, junio, p. 221. 
CARBALLAL LOPEZ (J.). — Juegos entre cajas de 
grasa y placas de guarda necesarios para la libre inscrip- 
cién en curva de vehiculos ferroviarios. (1600 palabras, 
tabla & fig.) 


625 .22 


1947 656 
Ferrocarriles y Tranvias, junio, p. 225. 
LACAVE (J. M.). — Los ferrocarriles de via estrecha 


y los transportes por carretera. (1500 palabras.) 


- 
4 


1947 
Ferrocarriles y Tranvias, junio, p. 227. off 
RENARD-RENAULT (L. C.). — Procedimiento mo 
derno para facilitar la instalacién y la explotacién dq 
subestaciones para traccién eléctrica. (4000 palabras @ 


fig. ) 


| 
| 
621.334 


1947 
Ferrocarriles y Tranvias, julio, p. 259. ‘ 

FERRER-VIDAL LLAUDARO (J.). — 4 Por que m 
se utiliza la traviesa de hormig6én en nuestros ferrocarri 
les? (1 700 palabras. ) 


| 
625 142 4 (460: 


1947 625 .142 4 


Ferrocarriles y Tranvias, julio, p. 262. 
Traviesas de hormigén pretesado. (1500 palabras 
fig. ) 


1947 621 134 .4 
Ferrocarriles y Tranvias, julio, p. 267. 
BARBERENO MONTERO (J.). — Cilindros de loco 
motoras « compound ». (1 200 palabras.) 


In Italian. 


Giornale del Genio Civile. (Roma.) 


1947 
Giornale del Genio Civile, maggio, p. 210. 
VACCARO (F. F.). — Tracciamento spedito delle line 
@influenza delle travi e dei telai. (3 200 parole & fig. 


1947 


Giornale del Genio Civile, maggio, p. 217. 
ZANABONIT (0O.). — Reticoli di travi a grande nume| 
ro di maglie. (10000 parole & fig.) | 


624 .3 


624 . 


1947 721 i 
Giornale del Genio Civile, giugno, p. 251. | 

3ELLUZZI (O.). — Hl ecaleolo esatto delle platee di 
fondazione. (5000 parole & fig.) 

1947 624 .: 


Giornale del Genio Civile, giugno, p. 257. 
MAGINI (0.). — La linea d’iniluenza assoluta. (4 00( 
parole & fig.) 


1947 
Giornale del Genio Civile, giugno, p. 264. 
STAGNI (E.). — Strutture lineari metalliche caricat 
di punta: Ja ricerca del carico critico oltre il limite d 
proporzionalita., (4500 parole, tabelle & fig.) 


62. (0. 


L'Ingegnere. (Milano.) 
1947 
L’Ingegnere, maggio, p. 377. 


CONTI (G.). — Beccole a rulli per applicazioni ferre 
viarie. (6000 parole & fig.) 


625 .21 


Sere ae 


In Dutch. 


Spoor- en Tramwegen. (Utrecht.) 


1946 621 .131 .2 (.44) 
poor- en Tramwegen. Nr 29, 7 November, p. 365. 

DE PEYRET (P.). — Ontwerpen locomotieven voor 
e Franse Spoorwegen. (1 700 woorden & fig.) 


1946 385 (09 (.44) & 623 (.44) 
poor- en Tramwegen, Nr 30, 21 November, p. 381. 

DE PEYRET (P.). — Het herstel der Fransche Spoor- 
regen. (1100 woorden & fig.) 


1946 656 (.73) 
poor- en Tramwegen, Nr 31, 5 December, p. 393. 
Coordinatiemoeilijkheden in Amerika. (2 500 woorden.) 


1946 621 .33 (.492) & 623 (.492) 
poor- en Tramwegen, Nr 52, 19 December, p. 411. 

VAN LESSEN (H. J.). — Vernieling en herstel van 
et geélectrificeerde net der Nederlandsche Spoorwegen. 
2000 woorden & fig.) 


1947 624 32 (.492) 
poor- en Tramwegen, Nr 1, 2 Januari, p. 2. 

SORBER (J. H. C.). — De brug over de Maas bij 
Look yoorloopig hersteld. (1.500 woorden & fig.) 

1947 624 32 (.492) 
poor- en Tramwegen, Nr 1, 2 Januari, p. 8. 

SORBER (J. H. C.). — De brug bij Westervoort 


oorloopig hersteld. (2000 woorden & fig.) 
1947 G2i ao lena (aro) 


poor- en Tramwegen, Nr 2, 16 Januari, p. 19; Nr 3, 
30 Januari, p. 40; Nr 4, 15 Februari, p. 57; Nr 5, 
27 Hebruari, p. (05 Nr 6, 15 Maart, p. 80; Nr 7; 
2 IWikewal, jes IkOIke Ime GO \yowmll, jo; ales Nhe ©), 
24 April, p. 156; Nr 10, 8 Mei, p. 150. 

NYMEYER (A. G.). — De Diesel verovert Amerika. 

35 000 woorden, tabellen & fig.) 


1947 656 .223 .2 (.492) 
poor- en Tramwegen, Nr 4, 30 Januari, p. 33. 
BURGERS (W. C. L.) & STARING (M.). — Rege- 
ng van de voorziening van de Nederlandsche kolen- 
lijnen met kolenwagens. (5000 woorden & fig.) 


1947 624 .382 (.492) 
oor- en Tramwegen, Nr 3, 30 Januari, p. 37. 
HARMSEN ce J. M.). — De brug over de Waal 
ij Zalt-Bommel. (2000 woorden & fig.) 


1947 621 .431 .72 (.492) 
poor- en Tramwegen, Nr 4, 13 Februari, p. 53. 
INGERMAN (J.). — Dieselelectrische locomctieven 
[.S. 601-619. (4000 woczden & fig.) 


1947 656 .211 (.494) 
poor en Tramwegen, Nr 6, 15 Maart, p. 81. 
PLOMP (A.). — Opmerkingen over eenige Zwitser- 


she spoorwegstations. (2500 woorden & fig.) 


1947 621 132 .7 (.492) & 621 .431 .72 (.492) 
Spoor- en Tramwegen, Nr 6, 13 Maart, p. 84. 

BRUIJN (H.). — Engelsche Diesel-electrische rangeer- 
locomotieven N.S. serie 500. (5 000 woorden & fig.) 


1947 621 .133 .1 (.44) 
Spoor- en Tramwegen, Nr 7, 27 Maart, p. 108. 

DE PEYRET (¥.). — Stoomlocomotieven gestookt met 
maseet, (1 900 woorden & fig.) 


1947 385 .586 (.489) 
Spoor- en Tramwegen, Nr 8, 10 April, p. 115. 

HALBERSTADT (H. A. C.). — De opleiding bij de 
Deensche Staatsspoorwegen. (3 500 woorden & fig.) 


1947 6207-132.5. (are) 
Spoor- en Tramwegen, Nr 8, 10 April, p. 124. 

Nieuwe goederenlocomotieven van de Pennsylvania 
R.R. (700 woorden & fig.) 


In Portuguese. 


Gazeta dos Caminhos de ferro. (Lisboa.) 


1947 656 (.469) 
Gazeta dos Caminhos de ferro, n° 1427, 1 junho, p. 157; 
n° 1431, 1 de agosto, p. 300; ne 1432, 16 de agosto, 
1, Gill. 
GALLO (J.). — Esperando a coordinagéo dos tranpor- 
tes terrestres. (1 700 palavras. ) 


1947 385. (09 (.67) 
Gazeta dos Caminhos de ferro, n° 1427, 1 Junho, p. 169. 

PINTO TEIXEIRA. — O estado actual dos transporiées 
da colénia de Mogambique. (€ 000 palavras & fig.) 


1947 656 (.469) 
Gazeta dos Caminhos de ferro, n° 1430, 16 de Julho, 
is ZN 


VIEIRA DE CASTRO (A.). — « Coordenagaio de 
transportes. » Falacia e optimismo. (2 500 palavras.) 


1947 385 
Gazeta dos Caminhos de ferro, n° 1432, 16 de agosto, 
Wee olla: 
VIEIRA DE CASTRO (A.). — Economia de caminhos 
de ferro. ReflexOes sobre um ramal muito pobre e sobre 
uma réde muito rica. (35 000 palavras.) 


1947 385 
Gazeta dos Caminhos de ferro, n° 1433, 1 de setembro, 
Daoons 
VIEIRA DE CASTRO (A.). — Estudando a economia 
dos caminhos de ferro sem pessimismo nem optimismo. 
(4 000 palavras. ) 


1947 621 .33 & 656 .222 5 
Gazeta dos Caminhos de ferro, n° 1434, 16 de setembro, 
p. 556. 


VIEIRA DE CASTRO (A.). — Servicos suburbanos e 


| electrificacéo de linhas férrcas, 1908-1947. (3 500 palavras. ) 


pak ee 


Teenica. (Lisboa.) 
1947 624 .2 
Tecnica, n° 176, julho, p. 511. 

CARDOSO (E.). — Um aparelho que determina duma 
sé vez 0 momento flector e o esforco transverso em qual- 
quer secgdo dum modelo reduzido plano ou do espago 
para todas as espécies de solicitagdes. (5 000 palavras 
& fig.) 


In Swedish. (= 439.71.) 


Nordisk Jarnbanetidskrift. (Stockhoim.) 


1947 385 (09 3 (.489) = 439 .71 
Nordisk Jarnbanetidskrift, No. 7, p. 196. 

TERKELSEN (E.). — The Danish State Railways. 
100 years of existence. (900 words.) 


1947 385 (09 .3 (.489) = 439 .71 
Nordisk Jarnbanetidskrift, No. 7, p. 197. 

The festivities of the Centenary of the State Railway 
in Denmark. (2 200 words.) 


ous ae aoe 


dnomenchaws 


623 (.47 11) = 4398 
PaerG25ad) (.47 11) = 439m 
Nordisk Jarnbanetidskrift, No. 7, p. 201. 

VILUKSELA (M.). — Reconstruction of the Nor 
Railway system of Finland. (3 300 words & fig.) 


1947 656 25 (485) = 439 


Noddisk Jarnbanetidskrift, No. 7, 208. 
SMEDBERG (T.). — New sites installations on t: 
Swedish State Railways. (4900 words.) 


1947 385 .11 (.485) = 439 |’ 
[& 621 .33 (.485) = 439 
Nordisk Jarnbanetidskrift, N° 7, p. 208. 
SJOBER (A.). — New contribution to the study 
building up a railway. (5 100 words.) 


1947 


Soullliennssieraaimmenesnniasentinasiiici een 


Teknisk Tidsskrift. (‘Stockholm.) 


621 .133 (.485) 439 H 
[& 621 .392 (.485) = 439. 
Nordisk Jarnbanetidskrift, No. 58, p. 685. 

NORLIN (P. V.). — Angelot welded 
(2 500 words & fig.) 


1947 


M. Weissenbruch & Co., Ltd., Printer to the King, 49, rue du Poineon, Bruxelles. 
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“BELGIAN NATIONAL RAILWAYS 
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Alphabetical Index of Advertisers 


Firms : 
Anglo-Franco-Belge des Ateliers de La 
Croyére, Seneffe et Godaryille (Soc.) . 
Ateliers des Charmilles (S. A.) . 
Ateliers de Construction Oerlikon 
Ateliers Métallurgiques (Les) 
Belgian National Railways 
Brown, Boveri & C°, Ltd. 
Brugeoise et Nicaise & Delcuve . 
Cockerill (John) 
Claude-Paz & Silva 
Eclairage des Véhicules sur Rail (L’) 
English Electric Company, Ltd (The) 
Firth (Thos) & Brown (John), Ltd. . 
Hasler (A. G.) 
Isothermos (Société générale) 
S. A. B. (Svenska Aktiebolaget Broms- 
regulator) 
Schindler Wagons (S. A.) . 
S. K. F. (Société Belge des Roulements 
a Billes) 


Usines Emile Henricot . 


Vi-Spring Products Ltd. 
Westinghouse Brake & Signal Co Ltd. 


Vill 


II 


Specialities : 


Locomotives and railway rolling stock. 


Air brakes for railways and tramways. 


Electrical equipment for all traction requirements. 


Locomotives and Railway rolling stock. 
Saiety. 

Electric locomotives. 

Railway rolling stock and fixed equipment. 
Machinery and metal structures. 

Fluorescent tubes and lamps. 

Electrical equipment. 

Railway electrification. 

Railway forgings and tools. 

Speed indicators and recorders. 


Axleboxes. 


Automatic slack-adjusters. 


Railway and tramway rolling stock. 


Axleboxes, 


Automatic couplers; steel castings for railway rolling 


stock. 
Cushions and seating. 


Railway signaling. Brakes. 


